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PREFACE. 


The  essentially  practical  character  of  this  manual 
would  almost  seem  to  render  a  preface  unnecessary  ; 
these  introductory  lines  are  therefore  penned  more 
in  accordance  with  custom,  than  for  the  purpose  of 
supplying  a  want. 

The  trade  of  a  House  Painter  is  too  often  supposed 
to  consist  of  manual  processes  only,  and  it  is  thought 
by  many,  that  a  young  man  has  only  to  follow  others 
in  order  to  become  a  competent  workman. 

This  idea,  not  only  in  relation  to  House  Painting 
but  other  trades  also,  had,  during  many  years,  been 
accepted  in  this  country ;  but  happily  a  great  change 
has  taken  place,  and  it  is  now  universally  admitted, 
that  every  effort  should  be  made  to  give  technical 
instruction  to  our  artisans,  to  teach  them  the  prin- 
ciples on  which  their  practice  is  based,  to  interest 
their  minds  in  the  higher  branches  of  their  trades, 
and  to  show  them  that  the  more  the  mind  comprehends 
the  requirements,  the  better  will  the  hand  execute  the 
work. 

These  objects  have  been  borne  steadily  in  view  in  the 
manual  now  placed  before  House  Painters,  Grainers, 
and  Sign  Painters,  and  the  earnest  hope  is  entertained, 
that  the  instruction  given  in  their  different  departments, 
the  lessons  in  practical  Art,  together  with  the  general 
information  pervading  the  book,  will  be  found  both 
useful  and  interesting. 


INTRODUCTION  TO  THE  SECOND  EDITION. 


The  very  favourable  reception  accorded  to  this  book, 
both  by  the  trade  and  the  public,  has  induced  the 
necessity  for  the  issue  of  a  second  edition,  at  an  early 
period.  This  result,  it  is  unnecessary  to  say,  is  very 
satisfactory  to  the  author,  who  is  also  naturally  gratified 
with  the  numerous  and  excellent  reviews  of  the  book 
which  have  appeared  in  the  trade  and  general  periodicals. 
The  suggestions  made  in  these  have  received  considera- 
tion, and  the  whole  manual  has  been  subjected  to  a 
careful  revision.  Special  attention  has  been  paid  to 
the  coloured  illustrations  of  woods  and  marbles,  which 
have  without  an  exception  been  deemed  highly  satis- 
factory. It  must,  however,  be  borne  in  mind  that 
these,  produced  by  a  complex  process,  and  by  means  of 
numerous  printings,  are  seen  under  a  disadvantage 
owing  to  their  not  being  varnished — a  process  which 
would  in  this  case  have  added  most  seriously  to  the  cost 
of  the  book,  and  thus  the  object  of  the  publisher — to 
produce  it  at  a  price  within  the  means  of  those  for 
whom  it  is  intended — would  have  been  to  a  certain 
extent  defeated,  whilst  the  illustrations  would  not,  in 
point  of  instructional  character,  have  been  improved. 

If  any  member  of  the  trade  desires  to  make  sugges- 
tions as  to  improvement  in  any  of  the  processes  given, 
his  communication,  addressed  to  the  author  (care  of  the 
publisher),  will  be  carefully  considered  in  connection 
with  subsequent  editions  of  the  work. 
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PAET  I. 

THE  PEOCESSES  OF  HOUSE  PAINTING 
IN  OIL  AND  DISTEMPER. 

CHAPTER  1. 

THE  IMPLEMENTS  USED. 

The  Muller  and  Slab,  two  of  the  painter's  first 
requisites,  are  described  in  relation  to  the  method  of 
grinding  colours  ;  and  in  connection  with  these  the 
Palette  Knife  must  be  mentioned.  This  is  a  long 
and  very  flexible  knife,  with  blunt  edges  and  rounded 
at  the  end.  As  its  name  implies,  it  is  intended  for 
mixing  colour  on,  or  scraping  it  ofl"  from,  the  palette ; 
but  a  similarly  shaped  implement  is  made  of  a  larger 
size,  to  be  used  in  connection  with  the  slab,  and  this 
is  called  a  Stone  Knife. 

In  nsing  the  palette  knife,  it  should  be  held  as  flat 
as  possible,  so  as  to  avoid  making  indentations  in  the 
palette. 

The  Stopping  Knife  is  used  in  stopping  cracks,  &c./ 
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with  putty,  or  '^stopping/'  tlie  process  of  whicli  is 
explained  in  another  chapter.  The  knife  is  shorter  in 
proportion  than  the  palette  knife,  is  spear-shaped,  broad, 
and  stiff,  so  as  to  be  adapted  to  bear  the  force  neces- 
sary to  press  the  stopping  into  the  crevices,  &c. 

The  Brushes  used  are  of  vari'ous  sizes  and  kinds. 
The  largest  are  called  pound  brushes.  The  large 
brushes  are  also  termed  '^four  0,''  ''six  0,'^  and 
''  eight  0,''  the  latter  being  the  largest.  These  are 
made  both  round  and  flattened,  or  elliptical. 

It  is  a  common  error  to  call  this  form  ovaL  Oval 
means  egg-like  in  shape,  that  is,  broader  at  one  end 
than  at  the  other,  whilst  an  ellipse  has  both  ends  equal. 
The  precise  difference,  and  the  geometrical  method  jpf . 
drawing  the  figures,  is  shown  in  Figs.  120-127. 

These  elliptical  brushes  are  found  very  convenient  in 
practice,  as  they  take  less  time  to  work  into  the  shape 
required  for  spreading  ,the  paint.  Paint-brushes  are 
bound  either  with  string  or  with  copper  wire.  They 
are  sometimes  used  as  dusters  before  being  put  into  oil, 
by  which  they  become  softened;  but,  for  reasons 
explained  in  connection  with  the  use  of  the  duster 
(page  9),  this  plan  is  not  to  be  recommended. 

The  smaller  brushes  are  called  *'  Tools,^^  or  ''  Sash 
Tools,''  and  may  be  obtained  in  about  a  dozen  different 
sizes,  some  bound  with  string,  others  fixed  in  tin.  The 
smallest  hog-hair  brushes  are  called  Fitches,  and  are 
used  for  putting  in  small  work,  where  the  tools  would  | 
be  too  large.    The  smallest  brushes  are  the  Camel's  \ 
HAIR,  with  long  or  short  hair,  according  to  the  w^ork  ! 
to  be  done. 

It  may  be  advisable  in  this  place  to  mention  that, 
when  the  work  of  the  day  is  finished,  the  paint  col- 
lected round  the  inside  of  the  paint-pot  should  be  - 
removed  by  the  brush,  from  which  it  should  then  be 
scraped  by  means  of  the  palette  knife.    The  brushes  i 
should  afterwards  be  placed  in  water,  and  the  remain-  ' 
ing  paint  also  covered  with  water,  which  is  to  be 
poured  off"  when  the  paint  is  again  required.  i 

The  Dusting  Brush  has  longer  hairs  than  the  paint- 
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ing  brushes  ;  and  these  are  so  bound  that  they  spread 
outward  at  their  points,  which  are  thus  prevented  ad- 
hering ;  and  the  dust  is  more  easily  shaken  from  them. 

Varnish  Brushes  may  be  had  in  different  sizes,  aud 
are  also  made  flat  and  of  different  breadths,  for  varnish- 
ing pictures  and  other  fine  work. 

The  Palette  is  used  when  only  a  small  quantity  of 
colour  is  required — as  in  painting  a  narrow  moulding 
or  beading — a  very  small  brush  or  camers-hair  pencil 
being  used.  It  is,  of  course,  employed  by  the  marbler 
and  the  letter  painter  to  the  entire  exclusion  of  the 
paint-pot. 

Palettes  are  made  of  Mahogany,  or  of  Satin  or  other 
light  woods,  which  are  to  be  preferred  to  those  made  of 
Mahogany  whenever  light  tints  are  to  be  mixed  on  them. 
They  should  be  of  as  little  weight  as  possible,  and 
should  diminish  in  thickness  towards  their  distant  end. 
The  oblong  form  is  to  be  preferred  to  the  elliptical,  as 
it  affords  more  room  for  colours.  New  palettes  should 
be  prepared  for  use  by  rubbing  raw  linseed  oil  repeatedly 
over  them,  until  they  will  absorb  no  more,  the  last  coat 
being  allowed  to  dry  in,  as  much  as  possible,  and  the 
palette  being  then  well  rubbed,  it  will  not  after  this  be 
stained  by  absorption  of  colour. 

The  palette  should  be  carefully  cleaned  each  time  it 
has  been  used,  and  paint  must  not  by  any  means  be 
allowed  to  harden  upon  it.  When  all  the  colour  has 
been  scraped  off  with  the  palette  knife,  carefully  observ- 
ing not  to  make  scratches  or  indentations,  the  surface 
should  in  the  first  place  be  washed  with  a  small 
quantity  of  turpentine,  and  should  then  be  rubbed  with 
a  piece  of  silk  rag  dipped  in  nut  oil,  the  edges  being 
well  attended  to,  so  that  no  accumulation  may  take 
place. 

Should  it  be  desired  to  save  a  small  quantity  of  the 
colour  for  the  next  day's  use,  it  may  be  scraped  up  from 
the  palette,  and  placed  in  a  little  heap  in  a  saucer  and 
covered  with  water,  which  may  subsequently  be  poured 
off  and  the  paint  will  be  found  ready  for  use.  Or 
the  paint  mav  be  placed  in  a  small  piece  of  tinfoil,  which 
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may  then  be  folded  up,  forming  a  temporary  metallic 
tube,  in  wbicb  the  colour  may  be  preserved  for  several 
days. 

In  connection  with  the  palette  must  be  mentioned 
theMAHL-STiCK.  This  is  simply  a  smooth  stick,  having 
a  ball  of  wool,  covered  with  a  piece  of  kid  or  wash- 
leather  at  its  end  ;  it  is  used  as  a  rest  for  the  hand  in 
letter  painting,  or  other  fine  work ;  it  should  there- 
fore be  quite  stiff,  so  that  it  may  not  bend  under  the 
weight  of  the  hand. 


CHAPTER  IT. 


OF  THE  GRINDING  OF  COLOURS. 

Paints  are  prepared  for  use  by  grinding  the  dry 
pigments  with  oil.  This  is  done  on  a  large  scale  in  a 
colour  mill,  and  otherwise  by  means  of  a  stone  Slab 
and  MuLLER.  As  we  have  already  said,  colours  ready 
for  work  are  sold  at  the  colour  shops,  but  these  are  not 
always  to  be  depended  upon,  unless  they  are  obtained 
at  houses  of  known  respectability  ;  and  further,  several 
of  the  colours,  such  as  Lakes  and  Prussian  blue,  deterio- 
rate in  quality  by  being  kept  long  after  grinding,  and 
it  is  therefore  important  that  these  should  be  prepared 
by  the  painter  himself. 

The  Slab  is  a  flat  piece  of  Porphyry,  Marble,  or  other 
very  close-grained  stone,  and  the  Muller  is  a  semi- 
ellipsoidal  boulder  cut  in  halves,  or  flattened  at  one 
end ;  it  should  not,  for  general  purposes,  be  less  than 
four  inches  across  the  flat  base,  and  should  be  sufii- 
ciently  high  to  allow  of  its  being  grasped  by  both 
hands.  Where  this  is  not  the  case,  and  when  the 
muller  does  not  afibrd  sufficient  purchase  for  the  hands, 
it  is  apt  to  tilt  over  towards  the  back  or  front,  and  thus 
these  edges  become  rounded,  and  the  under  surface  of 
the  muller  becomes  curved  instead  of  being  perfectly 
flat. 

If  the  dry  pigment  is  in  lumps,  and  of  a  brittle 
character,  it  should,  in  the  first  instance,  be  pounded  in  a 
mortar,  and  passed  through  a  rather  fine  sieve :  it  should 
then  be  mixed  with  a  sufficient  quantity  of  linseed  oil 
to  form  a  thick  paste.    A  portion  of  this  is  then  to  be 
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taken  on  the  palette  knife,  and  placed  on  the  slab  to  be 
ground  by  the  muUer.  If,  however,  the  dry  pigment  < 
is  of  a  very  soft  character,  like  Chrome-Yellow,  or  in 
powder,  like  Ultramarine,  it  will  not  be  necessary  to 
employ  the  mortar,  but  the  colour  may  be  mixed  with 
oil  on  the  slab  by  means  of  the  palette  knife,  and  when 
just  saturated,  the  muUer  may  be  used.  Brittle  colours 
should,  however,  never  be  worked  in  this  way,  as  they 
chip  under  the  knife  or  muUer,  and  great  waste  and 
other  inconveniences  are  the  consequences. 

In  grinding  the  colour,  the  muller  must  be  worked 
towards  and  from  the  workman,  and  also  occasionally 
in  a  circular  direction  ;  but  the  backward  and  forward 
motions  are  the  best,  as  a  certain  amount  of  pressure 
can  better  be  brought  to  bear  on  the  colour,  and  the  flat 
surface  of  the  muller  is  better  preserved.  As  the 
work  proceeds,  the  paint  should  be  scraped  up  by 
means  of  the  palette  knife  from  all  parts  of  the  slab,  to 
be  again  brought  under  the  influence  of  the  muller, 
from  the  edge  of  which  it  should  also  be  gathered. 
There  is  no  economy  in  placing  a  large  quantity  of 
colour  at  one  time  on  the  slab  ;  a  small  portion,  spread 
over  the  whole  surface,  will  form  a  thin  film,  and  will 
thus  be  more  quickly  and  more  efiiciently  ground  than 
a  thicker  mass.  As  soon  as  this  quantity  of  colour  is 
sufliciently  smooth,  it  is  to  be  removed,  and  a  further 
supply  placed  on  the  slab. 

It  may  be  well  to  hint  to  the  workman  that  the 
muller  should  be  used  in  the  same  way  that  a  carpenter 
uses  a  saw,  or  a  joiner  works  a  plane — that  is  to  say, 
force  should  only  be  used  in  pushing  the  muller  froMy  ' 
and  not  in  drawing  it  towards,  the  body.  The  work- 
man should  stand  with  one  foot  in  advance  of  the  other, 
and  press  on  the  muller  in  the  forward  motion,  but 
slightly  raising  it  as  he  draws  it  back,  moving  it 
each  time  a  little  towards  one  side.  The  whole  of  the 
colour  will  thus  be  worked  into  a  straight  line  near  the 
distant  edge  of  the  slab,  and  can  then  be  conveniently 
gathered  by  the  palette  knife  to  be  either  ground 
again  or  to  be  removed  from  the  slab.    The  colour  at 
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this  stage  should  be  of  the  consistence  of  butter,  and 
will,  of  course,  require  to  be  thinned,  either  with  oil, 
turpentine,  or  certain  proportions  of  both. 

In  mixing  or  thinning  paints  for  use,  it  must  be 
pointed  out  that,  for  outdoor  work,  boiled  oil  is  princi- 
pally or  wholly  employed,  unless  it  be  for  decorative 
parts  of  houses,  when  a  portion  of  turpentine  and  pale 
linseed  oil  is  often  added.  For  indoor  work,  linseed 
oil,  turpentine,  with  a  little  driers,  are  generally  used  in 
the  same  way.  The  smaller  the  proportion  of  oil 
employed  for  the  purpose,  the  less  will  be  the  gloss  and 
the  greater  the  ultimate  hardness  of  the  coating.  For 
flatted  white,  &c.,  the  colour  being  ground  in  oil, 
requires  scarcely  any  further  addition  but  turpentine, 
the  object  being  to  keep  it  flat  or  dull.  The  subject 
of  driers  and  drying  oils  is  considered  in  a  subsequent 
chapter. 


CHAPTER  III. 


OF  PLAIN  PAINTING  IN  OIL 

The  processes  of  plain  painting  are  in  tliemselves 
extremely  simple,  and  depend  so  mucli  on  manipulative 
skill,  that  a  description  of  them  must  be  taken  only  as 
a  general  guide,  not  by  any  means  sufficient  in  itself  to 
make  a  good  workman.  This  result  is  not  arrived  at 
by  theoretical  knowledge  alone,  however  sound,  but  by 
long-continued  and  earnest  practice. 

We  must,  however,  on  the  other  hand,  urge  on  the 
attention  of  our  readers  the  fact,  that  practice  alone 
will  not  accomplish  the  end  desired ;  a  man  who  can 
only  spread  a  quantity  of  paint  over  a  given  surface,  is 
little  better  than  a  machine,  and  we  therefore  hope  by 
the  instruction  given  in  the  following  pages,  to  awaken 
the  interest  of  the  house  painter,  and  to  show  him  that 
his  occupation  is  not  merely  manual,  but  that  each 
branch  of  the  trade,  if  properly  understood,  will  afford 
scope  for  the  exercise  of  mental  acquirements,  and  for 
the  application  of  knowledge. 

Before  the  workman  can  commence  the  absolute  pro- 
cesses of  painting  new  work,  it  is  necessary  that  he 
should  clear  it  from  any  drops  of  glue,  whitening,  &c., 
which  may  have  fallen  on  the  surface,  or  which  may 
have  been  accidentally  left  by  the  carpenter  or  joiner. 

In  this  operation  he  uses  the  stopping  knife,'' 
already  described.  This  knife  is  held  so  that  a  large 
portion  of  its  edge  may  touch  the  surface,  and  it  is 
slanted  so  as  to  be  nearly  horizontal,  and  thus  the  edge 
works  as  it  were  under  the  pieces  of  glue,  putty,  &c., 
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and  lifts ^  lather  than  scrapes,  them  off.  Care  must 
be  taken  that  the  knife  is  not  held  so  that  its  sur- 
face would  be  perpendicular  to  the  wood,  and  that 
only  the  smallest  possible  pressure  is  used,  otherwise 
indentations  might  be  made,  and  thus  more  harm  than 
good  would  be  done. 

It  must  also  be  borne  in  mind  that  this  process  is  not 
to  be  a  universal  scraping ;  it  is  merely  remedial, — viz., 
to  remove  any  excrescences  which  may  exist,  but  its 
purpose  is  not  to  scrape  or  plane  the  wood.  This  is 
supposed  to  have  been  already  done  by  the  joiner,  and 
if  it  has  not,  a  tool  different  from  the  stopping  knife 
would  be  used. 

The  dusting  brush,  generally  called  the  duster," 
must  be  freely  used  during  this  process,  so  that  all  the 
particles  scraped  off  may  be  removed.  The  largest  of  the 
brushes  used  for  painting,  viz.,  the  pound  brush,"  is 
sometimes  employed  as  a  duster  previously  to  being 
devoted  to  its  proper  purpose,  in  order  that  it  may  be 
rendered  softer;  but  this  is  not  a  good  plan,  for  a 
certain  amount  of  dust  necessarily  finds  its  way  up 
the  brush,  and  is  liable  to  work  out  when  it  is  being 
used  for  painting  purposes,  thus  giving  the  work  a 
coarse  and  gritty  appearance,  and  causing  much 
annoyance. 

The  next  stage  of  preparation  is  that  called  knot- 
ting," the  purpose  of  which  is  to  guard  against  the 
knots  appearing  in  the  finished  work,  by  stopping  their 
absorbent  quality,  or  closing  the  apertures  of  the  fibre, 
and  thus  preventing  the  effusion  of  gum  or  sap.  It  is  of 
course  strongly  urged  that  wood  should  be  thoroughly 
dry  before  it  is  used ;  but  this  is  not  within  the  power 
of  the  painter  to  control,  he  must  take  the  wood  as  he 
finds  it,  and  must  do  his  best  to  counteract  the  effects 
of  the  new  wood  on  his  work. 

It  must  be  remembered,  that  in  the  knots,  the  origin 
of  which  is  explained  at  page  135,  the  ends  of  fibres, 
which  are  so  many  open  tubes,  are  exposed,  and  thus,  if 
all  the  sap  or  gum  has  exuded,  they  will  present  spots 
very  much  more  absorbent  than  the  surfatje  of  the 
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board  itself,  whilst  if  the  wood  be  new,  and  the  gum 
and  sap  fresh  in  it,  these  will  from  time  to  time  exude, 
and  force  off  the  paint,  or  cause  it  to  become  sticky. 

Patent  Knotting  may  be  purchased  at  the  colour 
shops,  and  the  following  are  two  excellent  receipts  for 
making  similar  compositions,  which  are  to  be  applied 
with  a  brush  of  the  second  size,  called  a  tool/' 

1.  Add  together  a  quarter  of  a  pint  of  japanner's 
gold  size,  one  teaspoonful  of  red  lead,  one  pint  of 
vegetable  naphtha,  and  seven  ounces  of  orange  shellac. 
This  mixture  is  to  be  kept  in  a  warm  place  whilst 
the  shellac  dissolves,  and  must  be  frequently  shaken. 

2.  White  or  red  lead  powder  mixed  with  glue  size, 
and  applied  whilst  warm. 

The  following  is  quoted  from  an  eminent  authority : — 
Knotting  is  a  composition  of  strong  size,  mixed  with 
red  lead  for  the  first  knotting,  which  prevents  the 
gum  coming  through ;  the  second  knotting  is  a  com- 
position of  white  lead,  red  lead,  and  oil ;  but  in  prin- 
cipal rooms  where  the  knots  happen  to  be  very  bad, 
they  are  often  silvered,  which  is  done  by  laying  on  a 
coat  of  gold  size,  and  when  properly  dry,  a  silver  leaf  is 
placed  on  them,  which  is  sure  to  prevent  the  knots 
appearing. 

When  the  knots  are  more  than  usually  bad  they 
must  be  cut  out.'' 

The  first  process  of  painting  is  called  Priming, 
which  consists  in  laying  on  a  coat  of  paint  for  the 
special  purpose  of  diminishing  the  absorbent  quality  of 
the  wood  or  plaster.  The  paint  used  for  this  purpose 
is  generally  a  mixture  of  white  lead,  and  red  lead,  with 
a  proper  proportion  of  driers  ;  but  when  the  finishing 
colour  is  to  be  blacky  dark  green,  dark  brown,  &c.,  the 
priming  may  be  done  with  a  lead  colour  made  of  veget- 
able black  and  white  lead  in  equal  quantities. 

These  colours  should  be  mixed  with  boiled  oil  for  out- 
of-door,  and  with  linseed  oil  for  in-door  work,  a  small 
quantity  of  turpentine  being  added  in  either  case, 
the  proportions  being  three  parts  of  oil  to  one  of 
turpentine.    The  paint  should  be  rather  thin,  so  that 
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it  may  be  well  adapted  for  rapid  absorption  by  the  new 
wood  or  plaster. 

Some  painters,  in  order  to  save  the  oil  coats,  have 
resorted  to  the  objectionable  practice  of  spreading  a 
coat  of  size  mixed  with  water  and  whiting,  called 
Cleaucole,  over  the  new  work. 

This  may  serve  for  temporary  purposes,  but  it  will 
soon  be  seen  that  it  should  not  be  adopted  in  good  work 
or  where  durability  is  expected.  To  a  certain  extent 
the  size  stops  the  absorbent  powers  of  the  wood  or 
plaster,  but  it  prevents  the  proper  adhesion  of  the  oil 
paint,  which  soon  cracks  or  peels  off.  Clearcole  may, 
nowever,  be  used  with  advantage  in  old  work,  where 
the  grease  would  prevent  the  proper  drying  of  the  oil 
paint,  but  even  in  such  cases  it  is  best,  when  possible, 
to  scrape  the  wood  or  plaster  until  a  new  surface  is 
reached,  on  which  the  oil  paint  may  be  successfully 
applied. 

When  the  priming  is  thoroughly  dry,  it  is  to  be 
rubbed  down  with  glass  paper,  and  this  operation, 
although  in  itself  simple,  requires  a  certain  amount  of 
care,  so  that  the  rubbing  may  be  equally  effective  over 
the  whole  surface.  In  order  that  this  result  may  be 
attained,  the  glass  paper  used  should  not  be  a  mere 
scrap,  rubbed  carelessly  about  in  various  directions,  by 
which  means  some  parts  will  be  passed  over  oftener 
than  others,  and  the  paint  may  be  nearly  rubbed  off 
in  one  spot,  whilst  it  is  left  almost  untouched  on 
another.  A  piece  of  the  paper  should  be  wrapped  round  a 
flat  piece  of  wood,  say  4  in.  long,  by  3  in.  wide,  and  1  in. 
thick,  forming  a  kind  of  brush,  and  this  should  be 
rubbed  equally  over  the  whole  surface,  which  will  thus  be 
nicely  smoothened,  whilst  its  perfectly  level  character 
will  not  be  injured.  A  piece  of  glass  paper  which  has 
been  used  several  times  in  this  way,  should  be  saved 
for  use  in  the  later  stages  of  the  work,  when  great 
refinement  is  required.  A  strip  of  glass  paper  may  be 
wrapped  over  the  edge  of  a  piece  of  wood  shaped  like  a 
chisel,  for  use  in  the  edges  of  panels  and  similar  situa- 
tions* or  round  the  finger  or  a  piece  of  rag  for  the 
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Guryed  parts  of  mouldings,  great  care  being  taken  tliat 
a  stiff  edge,  such  as  is  formed  by  a  sudden  bend  in  the 
glass  paper,  may  not  come  in  contact  with  the  work, 
producing  scratches  which  are  very  troublesome  to  get 
rid  of.  All  the  dust  caused  by  the  glass  paper  must 
be  carefully  removed  by  means  of  the  duster.  When 
the  priming  has  been  properly  rubbed  down,  the  next 
operation  is  that  of  stopping. 

Stopping  consists  in  filling  in  and  making  good  all 
nail-holes,  bad  joints,  cracks,  &c.,  with  putty,  or  with  a 
paste  made  of  putty  and  white  lead,  called  hard  stop- 
ping— this  is  done  with  the  stopping  knife. 

This  is  another  of  the  operations  which,  although 
simple,  require  a  certain  amount  of  care,  lest  instead  of 
contributing  to,  they  may  mar,  the  success  of  the  work. 
Thus  let  it  be  required  to  stop  a  crack  in  a  panel — 
it  will  not  be  sufficient  merely  to  press  into  the  interstice 
a  small  quantity  of  stopping,  and  then  smooth  it  over 
— for  as  the  stopping  dries,  it  contracts  and  sinks  below 
the  surface,  and  the  crack  becomes  just  as  great  an  eye- 
sore as  ever. 

In  such  a  case,  the  stopping  should  be  forced  as  far 
down  into  the  crack  as  possible  ;  this  may  be  done  with 
the  edge  of  the  stopping  knife,  or  with  a  thin  piece  of 
wood,  leaving  the  stopping,  however,  slightly  raised 
above  the  surface.  In  a  day  or  two,  before  the  second 
painting  is  proceeded  with,  the  stopping  will,  owing  to 
a  certain  amount  of  shrinking  during  drying,  be  found 
nearly  level  with  the  panel,  and  may  then  be  smoothened 
down  with  the  stopping  knife. 

The  circumstance  calling  for  the  greatest  care  in  stop- 
ping, is  where  a  panel  or  other  part  of  the  work  has  re- 
ceived a  blow,  and  a  delve,  or  shallow  concavity  is  formed ; 
for  it  will  be  clear,  that  the  mere  skin  of  stopping 
required  to  level  up  such  a  spot,  would  be  almost 
certain  to  crack  off,  leaving  the  place  totally  uncovered 
by  paint.  The  best  way  to  avoid  such  a  result,  is  to 
deepen  the  recess  in  parts,  by  pricking  holes  in  it  with 
a  bradawl,  and  these  should  incline  in  different  direc- 
tions, and  should  be  more  closely  placed,  and  more 
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numerous  near  the  edges  than  in  the  middle  of  the 
space.  The  point  of  the  stopping-knife  may  be  used 
for  this  purpose,  and  deep  fissures  will  be  formed 
thereby  ;  into  these  fissures  or  holes,  the  stopping  is 
to  be  forced,  and  the  portion  spread  over  the  delve  will 
thus  be  as  it  were  nailed  to  the  wood  by  the  filaments 
penetrating  into  the  holes. 

We  are  quite  aware  that  in  proposing  that  this  pro- 
cess should  be  slowly  done,  an  interval  being  allowed  to 
elapse  between  the  first  and  second  stopping,  we  are 
supposing  a  condition  which  cannot  always  be  fulfilled  ; 
the  exigencies  of  business  in  these  days  of  high 
pressure,  demanding  that  work  shall  be  pushed  on  with 
the  utmost  rapidity;  but  we  desire  to  point  out  the 
means  by  which  failure  may  be  avoided,  and  the  intel- 
ligent workman,  knowing  this,  will  be  able  in  most 
cases  to  arrange  his  work  in  such  a  way,  that  some 
portions  may  be  proceeded  with  whilst  the  necessary 
delay  is  afforded  to  others — and  thus,  by  economy  of 
time,  and  proper  organisation  of  labour,  the  desired  end 
may  be  accomplished. 

The  surface  having  been  again  touched  off*  with  the 
glass  paper,  the  second  painting  is  to  be  proceeded  with. 
For  the  second  coat,  the  same  paint  used  for  the  prim- 
ing, or  white  lead  thinned  with  oil,  and  a  little  turpen- 
tine and  driers  may  be  employed,  the  proportion  of 
driers  for  ordinary  cases  being  li  oz.  to  10  lbs.  of 
white  lead,  but  in  winter,  or  in  a  damp  climate,  the 
proportion  of  driers  must  be  increased.  The  following 
useful  hints  are  quoted  from  Mr.  Spon^s  excellent 
work,  Workshop  Receipts  — It  should  be  observed, 
that  second  colour  for  new  work  is  made  up  chiefly 
with  oil,  as  it  best  stops  the  suction  of  the  wood ;  but 
second  colour  for  old  work  is  made  up  chiefly  with 
turpentine,  because  oil  colour  would  not  dry  or  adhere 
to  it  so  well. 

"  The  colour  should  be  spread  on  as  evenly  as  pos- 
sible, and  to  effect  this,  as  soon  as  the  whole,  or  a  con- 
venient quantity  is  covered,  the  brush  should  be  passed 
over  it  in  a  direction  contrary  to  that      which  it  is 
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finally  to  be  laid  oS — this  is  called  crossing.  After 
crossing,  it  should  be  laid  off  softly  and  carefully  in  a 
direction  contrary  to  the  crossings,  but  with  the 
grain  of  the  wood,  taking  care  that  none  of  the  cross 
brush  marks  be  left  visible.  The  criterion  of  good 
workmanship  is,  that  the  paint  be  laid  evenly  and  the 
brush  marks  be  not  observed.  In  laying  off,  the  brush 
should  be  laid  into  that  portion  of  the  work  already 
done,  that  the  joining  may  not  be  perceived.  Every 
coat  should  be  perfectly  dry,  and  all  dust  carefully 
removed  before  the  succeeding  one  is  laid  over  it.'' 

In  the  third  painting,  some  approach  is  made  to  the 
finishing  colour.  Thus,  if  the  finishing  colour  is  to  be 
lavender,  the  third  coat  should  consist  of  white,  slightly 
tinted  with  that  colour.  In  some  cases  it  is  desirable 
that  the  coat  preceding  the  finishing,  should  be  darker 
than  that  which  is  to  be  laid  over  it. 

In  the  third  painting,  the  oil  and  turpentine  should 
be  used  in  equal  proportions. 

The  fourth  may  be  considered  as  the  finishing  coat, 
although  a  fifth  is  often  given,  and  always  with  great 
advantage.  The  finishing  coat  must  not  by  any  means 
be  applied  unless  the  third  coat  proves  perfectly  satis- 
factory, that  is,  unless  the  surface  has  dried  absolutely 
uniform,  as  regards  surface,  for  if  one  part  is  glossy, 
and  the  other  dull,  it  will  be  clear  that  the  absorbent 
quality  is  not  stopped,  and  the  third  painting  must  be 
repeated. 

In  commencing  to  repaint  old  work,  the  surface 
should,  in  the  first  case,  be  gone  over  with  the  stopping 
knife,  removing  all  excrescences,  and  it  is  then  to  be 
rubbed  with  pumice  stone  and  water ;  the  greasy  parts 
being  well  rubbed  with  turpentine. 

Parts  from  which  the  paint  has  been  entirely  removed 
and  decayed  patches  must  then  be  gone  over  with  a 
coat  of  priming  colour,  and  cracks,  holes,  &c.,  are  to  be 
made  good  with  stopping.  The  first  coat  is  then  to  be 
given,  and  this  is  to  be  mixed  with  turpentine.  The 
quality  of  the  next  coat  will  depend  on  the  manner  in 
which  it  is  to  be  finished.    If  it  is  to  be  painted  twice 
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in  oil,  and  flatted,  the  next  coat  should  be  mixed  up 
chiefly  in  oil,  and  tinted  like  the  finishing  colour  to 
form  a  ground  for  the  flatting.  The  greater  the  gloss  of 
the  ground,  the  more  dead  will  be  the  finishing  coat,  or 
flatting ;  likewise,  the  more  dead  the  ground,  the  better 
will  the  finishing  oil  shine.  It  is,  therefore,  a  general 
rule,  that  for  finishing  in  oil,  the  undercoat  should  be 
turpentine,  and  for  finishing  flat,  the  undercoat  or 
ground  colour  should  be  oil ;  but  all  turpentine  grounds 
must  have  a  little  oil  mixed  with  them,  and  all  oil 
undercoats  must  have  a  small  quantity  of  turpentine 
added  to  them,  excepting  the  priming  or  first  coat  in 
new  work. 

In  order  to  attain  an  absolutely  solid  appearance, 
some  painters  apply  two  coats  of  the  finishing  colour, 
by  which  no  doubt  uniformity  is  secured,  but  the  ex- 
pense is  of  course  materially  increased  thereby.  There 
are,  however,  pigments  of  a  cheaper  but  still  permanent 
character,  which  approach  in  tone  to  the  very  best, 
and  these  may  with  advantage  be  used  as  a  first  finish- 
ing coat,  over  which  the  final  colour  may  be  applied. 
Such  colours  must  be  carefully  selected,  and  must  be 
well  covered  by  the  finishing  coat. 


CHAPTER  IV. 


FLATTING,  ETC. 

When  the  work  is  to  be  Flatted — that  is,  when  it  is 
desired  that  the  paint  when  dry  should  present  a  flat 
or  dull  appearance  without  any  gloss — the  paint  used  for 
the  previous  coat  should  be  rather  thicker  than  would 
under  other  circumstances  be  used,  it  should  be  mixed 
with  linseed  oil  and  turpentine,  and  should  be  rather 
darker  than  the  flatting  itself  is  to  be. 

Special  care  is  necessary  in  laying  all  the  coats 
which  precede  the  flatting ;  they  must  be  very  evenly 
spread,  and  must  be  smoothened  with  glass  paper  in 
order  that  they  may  be  perfectly  level,  otherwise  the 
smallest  irregularities  will  appear  in  the  finished  sur- 
face, to  the  injury  of  that  perfectly  flat  appearance 
in  which  the  beauty  of  the  work  consists. 

The  paint  used  in  flatting  consists  of  white  lead,  with 
which  of  course  the  necessary  colouring  matter  is 
mixed,  turpentine  alone  being  used  as  the  medium 
with  which  the  paint  is  thinned.  The  colour  should 
be  rather  lighter  than  is  required,  as  it  darkens  a  little 
whilst  drying;  a  brushful  should  therefore  be  tried 
before  the  whole  surface  is  painted,  in  order  to  avoid 
subsequent  disappointment.  In  order  to  assist  in 
drying,  japanners'  gold  size  is  sometimes  used  instead 
of  patent  driers. 

Although  it  is  of  course  necessary  that  the  coat 
preceding  the  flatting  should  be  dry,  it  ought  not  to  be 
absolutely  hard,  for  it  is  necessary  that  the  flatting, 
which  is  mixed  with  turpentine  only,  should  slightly 
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dissolve  the  surface,  so  as  to  become  in  a  degree  in- 
corporated with  it,  by  which  much  beauty  and  solidity 
is  obtained ;  whereas,  if  the  previous  coat  had  become 
quite  hard,  the  flatting  would  in  most  cases  appear 
streaky  when  dry,  and  would  be  liable  to  crack  or  peel 
ofi*.  ^ 

Owing  to  the  special  composition  of  the  paint  used 
in  flatting,  it  dries  very  rapidly,  and  two  men 
should  be  engaged  at  once  in  flatting  a  wall.  A  plank 
placed  across  two  step-ladders,  or  otherwise  supported, 
is  placed  in  front  of  the  wall,  at  about  half  the  height 
from  the  ground.  One  of  the  men  stands  on  this, 
whilst  the  other  stands  on  the  ground.  The  last  men- 
tioned commences  the  work,  painting  a  strip  about  18 
inches  wide,  and  carrying  it  up  as  high  as  he  can 
conveniently  reach,  he  works  rapidly,  crossing  occa- 
sionally, so  that  no  brush  marks  in  any  one  direction 
may  be  visible,  "laying  off"  ^Wery  lightly — that  is, 
continuing  the  action  of  his  brush,  withdrawing  it 
gradually,  so  that  the  points  of  the  hairs  may  only  skim 
lightly  over  the  work. 

The  man  above  proceeds  with  the  operation  from  the 
line  where  his  fellow-worker  left  it,  and  carries  it  up  to 
the  top  of  the  wall,  the  first  man  meanwhile  getting  on 
with  another  strip  ;  both  men  being  exceedingly  care- 
ful that  no  break  shall  occur,  and  that  the  lines  at 
which  their  work  join,  shall  not  be  visible  in  the 
slightest  degree. 

Brushes  called  Sttpplers  are  much  used ;  these  are 
broad  and  flat,  and  in  form  resemble  a  hairbrush.  In 
practice,  the  stipplers  are  gently  dabbed  against  the 
wet  paint,  producing  a  level  grain  over  the  whole 
surface,  something  like  the  tooth  on  the  drawing  paper 
called  "  not  hotpressed.^'  These  brushes  may  be  ob- 
tained of  various  shapv^s — the  handles  of  some  being 
continuous  with  the  back,  whilst  in  others  it  is  fixed 
above,  like  that  of  a  black-lead  brush.  The  adoption  of 
either  form  is,  of  course,  a  matter  of  taste. 

In  flatting  a  door,  the  panels  must  be  finished  first, 
great  care  being  taken  to  carry  the  paint  clean  into  the 
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edges  and  corners.  The  styles  or  framing  should  then 
be  done.  It  is  convenient  to  paint  the  muntins,  or 
munnions  first  ;  these  are  the  upright  pieces  in  the 
middle  of  the  door.  Next  to  these  come  the  upper, 
middle,  and  lower  rails,  the  horizontals  which  cross 
the  door,  and  lastly  the  upright  styles,  or  external 
vertical  portions  of  the  frame  of  the  door.  The  brush 
marks,  should  any  appear  at  the  parts  where  the  work 
is  necessarily  in  cross  directions,  will  correspond  with 
the  joints  which  would  in  reality  exist  at  these  parts. 

To  Paint  Plasteh. 

The  first  coat  is  composed  of  white  lead  mixed  with 
linseed  oil  and  a  small  quantity  of  litharge,  the  paint 
being  rather  thinner  than  would  be  used  for  general  pur- 
poses, in  order  that  it  may  soak  well  into  the  absorbent 
surface  of  the  plaster.  The  next  coat  should  also  be 
thin,  so  that  the  plaster  may  be  thoroughly  saturated. 
This  will  be  only  partially  absorbed,  and  it  will  be 
necessary  to  make  the  third  coat  much  thicker,  mixing 
with  it  spirits  of  turpentine,  and  some  of  the  colour- 
ing matter  approaching  the  future  tint  of  the  room. 
The  fourth  coat  should  be  thicker  still,  and  should 
be  mixed  with  equal  parts  of  oil  and  spirits  of  tur- 
pentine, together  with  the  dry  ingredient,  sugar  of 
lead,  instead  of  litharge.  The  colour  should  be  much 
darker  than  that  which  is  to  constitute  the  finishing 
coat.  All  these  coats  must  be  laid  on  with  the  greatest 
attention  as  to  smoothing,  and  they  should  each  be 
thoroughly  dry  before  the  succeeding  coat  is  applied, 
and  should  be  well  rubbed  down  with  glass  paper.  The 
last  coat  which  is  to  precede  the  flatting,  however, 
should  not  be  quite  hardened  before  the  finishing  is 
applied,  for  reasons  previously  explained.  The  process 
of  flatting  has  already  been  described. 

To  Paint  New  Walls  or  Stucco. 

The  following  directions  for  this  purpose  are  given 
vby  the  eminent  authority  Mr.  Peter  Nicholson.  It 
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does  not  appear  that  any  painting  in  oil  can  be  done 
to  any  good  or  serviceable  effect  in  stucco,  unless  not 
merely  the  surface  is  dry,  but  the  walls  have  been 
erected  a  sufficient  time  to  permit  the  mass  of  brick- 
work to  have  acquired  a  sufficient  degree  of  dryness. 

"When  stucco  is  on  battened  work,  it  may  be  painted 
over  much  sooner  than  when  prepared  as  brick.  In- 
deed, the  greater  part  of  the  mystery  of  painting  stucco  so 
as  to  stand  or  wear  well,  certainly  consists  in  attending 
to  these  observations ;  for  whoever  has  observed  the 
expansive  power  of  water,  not  only  in  congelation,  but 
also  in  evaporation,  must  be  well  aware  that  when  it 
meets  with  any  foreign  body  obstructing  its  escape — as 
oil  painting,  for  instance — it  immediately  resists  it, 
forming  a  number  of  vesicles  or  particles,  containing  an 
acrid  lime  water,  which  forces  off  the  layers  of  plaster, 
and  frequently  causes  large  defective  patches  extremely 
difficult  to  get  the  better  of. 

Perhaps  in  general  cases,  where  persons  are  building 
on  their  own  estate  or  for  themselves,  two  or  three 
years  are  not  too  long  to  suffer  the  stucco  to  remain 
unpaintedj  though  frequently  in  speculative  works 
as  many  weeks  are  scarcely  allowed.  Indeed,  there 
are  some  nostrums  set  forth  in  favour  of  which  it  is 
stated,  in  spite  of  all  the  natural  properties  of  bodies, 
that  stucco  may,  after  having  been  washed  over  with 
these  liquids,  be  painted  immediately  with  oil  colours. 
It  is  true  there  may  be  instances,  and  in  many  experi- 
ments some  will  be  found,  that  appear  to  counteract 
the  general  laws  of  nature  ;  but  on  following  them  up 
to  their  causes  it  will  be  found  otherwise. 

Supposing  the  foregoing  precautions  to  have  been 
attended  to,  there  can  be  no  better  mode  adopted  for 
priming  or  laying  on  the  first  coat  on  stucco  than  by 
linseed  or  nut  oil  boiled  with  driers,  with  a  proper 
brush,  taking  care  in  all  cases  not  to  lay  on  too  much, 
so  as  to  render  the  surface  rough  and  irregular, 
and  not  more  than  the  stucco  will  absorb.  It  should 
then  be  covered  with  three  or  four  coats  of  ceruse  or 
white  lead,  prepared  as  described  for  painting  on 
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wainscoting,  letting  each  coat  have  sufficient  time  to 
dry  hard. 

If  time  will  permit,  two  or  three  days  between  each 
layer  will  not  be  too  long.  If  the  stucco  is  intended 
to  be  finished  of  any  given  tint,  as  grey,  light  green, 
apricot,  &c.,  it  will  then  be  proper,  about  the  third  coat 
of  painting,  to  prepare  the  ground  for  such  tint  by  a 
slight  advance  towards  it. 


CHAPTER  V. 


OF  CERTAIN  PROPERTIES  OF  OIL  PAINTS. 

With  the  view  of  affording  the  house  painter  an  oppor- 
tunity of  becoming  acquainted  with  the  investigations 
of  M.  Chevreul,  we  give  the  following  extracts  from  a 
very  important  article  by  that  eminent  French  chemist, 
published  in  the  "  Annates  de  Physique  et  de  Ohimie/' 
1857:—  ^  ^ 

*^Painting  is  done  with  two  objects  in  view — either 
to  change  the  natural  colour  of  the  surfaces  of  various 
articles,  or  to  protect  those  articles  by  rendering  their 
surfaces  less  easily  altered  by  air,  rain,  dust,  &c. 
"  Three  conditions  must  be  fulfilled. 

First. — The  paint  must  possess  sufficient  fluidity  to 
spread  with  a  brush,  and  also  be  viscous  enough  to 
adhere  to  the  surface  without  running,  and  to  leave 
coats  of  equal  thickness  when  the  surfaces  are  inclined 
or  even  vertical. 

Second. — The  applied  paint  must  become  hard. 

Third. — After  hardening  it  must  adhere  firmly 
to  the  surface  on  which  it  has  been  applied. 

I  have  proved  that  the  hardening  of  white  lead  or 
zinc  white  paints  is  due  to  the  absorption  of  the  oxygen 
of  the  atmospheric  air.  And  since  pure  oil  hardens, 
we  see  that  the  hardening  is  the  effect  of  a  primary 
cause  which  is  independent  of  the  drier,  white  lead,  or 
zinc  white. 

"  Besides,  my  experiments  demonstrate  that  white 
lead  and  oxide  of  zinc  manifest  a  drying  property 
in  many  cases,  and  that  this  property  exists  also  in 
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certain  substances  wliich  are  painted — lead,  for  in- 
stance. 

The  painter,  therefore,  who  is  desirous  of  knowing, 
at  least  approximately,  the  length  of  time  necessary  for 
his  work  to  become  dry,  will  have  to  consider  all  the 
causes  which  produce  that  effect.  Consequently,  a 
drier  will  not  be  considered  as  the  only  cause  of  the 
drying  phenomenon,  since  this  phenomenon  is  assisted 
by  several  substances,  having  also  the  property  of 
drying  under  certain  circumstances.  Moreover,  there 
is  this  remarkable  fact,  that  the  resultante  or  sum  of 
the  activities  (drying  powers)  of  each  of  the  substances 
entering  into  the  composition  of  the  paint  cannot  be 
reckoned  by  the  sum  of  the  activities  of  each  substance. 
Thus,  pure  linseed  oil,  the  drying  power  of  which  is 
represented  by  1'985,  and  oil  treated  by  manganese 
with  an  activity  of  4*719,  will,  when  mixed,  possess  an 
activity  of  30-828. 

If  there  be  substances  increasing  the  drying 
properties  of  pure  linseed  oil,  there  are  others  which 
seem  to  act  in  an  opposite  direction.  For  instance, 
linseed  oil,  with  one  coat  applied  upon  glass,  was  dry 
after  seventeen  days.  The  same  oil  mixed  with  oxide 
of  antimony,  took  twenty-six  days  to  dry.  In  this 
case  the  oxide  of  antimony  was  an  anti-dryer.  Linseed 
oil  mixed  with  oxide  of  antimony,  and  applied  upon  a 
cloth  painted  with  white  lead  was  dry  after  fourteen 
days.  The  same  oil  mixed  with  the  arseniate  of 
protoxide  of  tin,  and  applied  upon  the  same  cloth,  was 
not  hard  after  sixty  days. 

Oak  wood  appears  to  possess  the  anti-drying 
property  to  a  high  degree,  since,  in  the  experiment  of 
December  22nd,  1849,  three  coats  of  oil  took  159  days 
to  dry. 

In  the  experiment  of  May  10th,  1850,  a  first  coat 
of  linseed  oil  was  dry  only  on  the  surface  after  thirty- 
two  days. 

Poplar  seems  to  be  less  anti-drying  than  oak,  and 
Norway  fir  less  than  poplar. 

**In  the  experiment  of  May  10th,  1850,  three  coats 
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of  linseed  oil  took  to  dry,  twenty- seven  days  for  poplar 
wood,  and  twenty- three  days  for  Norway  fir. 

If  there  be  a  drying  activity,  and  a  contrary  one,  in 
certain  substances,  I  have  no  doubt  that  there  are  also 
circumstances  under  which  linseed  oil  is  not  influenced 
by  the  nature  of  the  surface  on  which  it  has  been 
spread.  For  instance,  in  the  experiments  of  May  10th, 
1850,  one  coat  of  linseed  oil  was  given  upon  surfaces 
of  copper,  brass,  zinc,  iron,  porcelain,  and  glass,  and  in 
every  case  the  oil  was  dry  after  forty-eight  hours. 

I  hasten  to  say  that  I  do  not  pretend  to  classify  all 
the  substances  in  contact  with  linseed  oil,  or  any  other 
drying  oil,  into  drying,  anti-drying,  and  neutral  or  in- 
different, because  the  circumstances  under  which  these 
substances  are  placed  may  cause  variations  in  their 
properties.  I  believe  that  a  substance  may  be  drying 
or  anti-drying  under  different  circumstances,  whether 
it  be  due  to  the  temperature  or  the  presence  or  absence 
of  another  substance,  &c.  For  instance,  metallic  lead 
is  drying  towards  pure  linseed  oil,  whereas  white  lead, 
which  is  well  known  as  possessing  drying  properties,  is 
anti- drying  towards  linseed  oil  applied  upon  metallic 
leaf. 

^^If  painters  desire  to  understand  their  operations 
well,  they  must  consider  the  drying  of  their  painting 
in  the  same  manner  as  I  have  just  pointed  out.  By  so 
doing,  and  in  certain  determined  cases  differing  one 
from  the  other,  they  will  be  enabled  to  modify  and 
improve  their  ordinary  methods.  Linseed  oil  is  natu- 
rally drying,  and  this  property  increases  almost  always 
by  its  admixture  with  white  lead,  and  in  certain  cases 
with  oxide  of  zinc.  If  the  mixture  be  not  sufficiently 
drying,  recourse  is  to  be  had  to  an  addition  of  oil 
boiled  with  litharge  or  manganese.  At  the  same  time 
it  is  necessary  to  consider  the  nature  of  the  surfaces 
painted  over ;  whether  it  be  a  first,  second,  or  third 
coat ;  the  temperature  of  the  air,  the  light,  &c. 

*^From  our  present  point  of  view,  drying  oil,  boiled 
with  litharge  or  manganese,  loses  part  of  its  import- 
ance, because  it  may  be  dispensed  with  for  the  second 
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and  third  coats,  and  even  for  tlie  first  one  if  tlie  natural 
drying  is  aided  by  the  temperature. 

Moreover,  pigments  themselves  may  act  as  substi- 
tutes for  it,  as  in  the  case  of  light  colours,  which  are 
altered  by  yellows  or  browns,  if  the  painter  has  derived 
profit  from  some  of  the  observations  indicated  in  this 
memoir. 

Thus,  linseed  oil,  exposed  to  the  air  and  to  light, 
becomes  drying,  and  loses  its  colour ;  it  may  therefore 
be  employed  with  white  lead  or  zinc  white,  without 
impairing  the  whiteness  of  either.  Since  by  associ- 
ating oxide  of  zinc  with  carbonate  of  zinc  it  is  possible 
to  dispense  with  a  drier,  we  have  a  new  way  of 
avoiding  the  inconvenience  of  coloured  dryers ;  at  the 
same  time,  it  gives  a  hope  that  new  combinations  of 
colourless  substances  will  be  found  presenting  greater 
advantages  than  those  just  noted. 

'^My  experiments  demonstrate  that  the  processes 
generally  followed  by  colour  manufacturers  for  ren- 
dering oils  drying — that  is,  by  heating  them  with 
metallic  oxides — are  open  to  the  objections  of  waste  of 
fuel  and  colouration  of  the  product.  Indeed,  I  have 
shown — (1)  that  oil  kept  at  the  temperature  of  70°  0. 
for  eight  hours,  had  its  drying  powers  considerably 
increased ;  (2)  that  if  peroxide  of  manganese  be  added 
to  the  oil  kept  at  this  temperature,  it  becomes  sufii- 
ciently  drying  for  use ;  (3)  that  a  very  drying  oil  will 
be  obtained  by  heating  linseed  oil  for  three  hours  only 
with  15  per  cent,  of  metallic  oxide,  and  at  the  tempeia- 
ture  generally  adopted  by  the  colour-merchants. 

"  My  experiments  explain  perfectly  well  the  role  of 
linseed  oil  or,  more  generally  speaking,  of  drying  oil  in 
painting.  Indeed,  when  oleic  acid  is  mixed  with 
metallic  oxide,  which  may  solidify  it,  it  passes  instan- 
taneously from  the  liquid  to  the  solid  state,  and  there 
is  no  uniformity  in  the  ensemble  of  the  molecules  of  the 
oleate.  The  effect  is  different  when  a  drying  oil, 
absorbing  oxygen,  passes  progressively  to  the  solid 
state  :  the  slowness  with  which  the  change  takes  place 
allows  f>f  the  symmetrical  arrangement  of  the  oily 
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molecules,  whicli  would  appear  transparent  if  there 
were  not  opaquo  molecules  between  them.  But,  if  the 
latter  do  not  predominate,  the  arrangement  is  such  that 
the  painting  is  glittering,  and  even  brilliant,  because 
the  light  is  reflected  by  the  dry  oil  as  by  a  looking- 
glass/' 
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PAINTING  IN  DISTEMPER. 

This  mode  of  colouring,  wliicti,  when  applied  to  fine  art 
purposes,  is  termed  tempera  painting,  is  undoubtedly 
the  most  ancient,  and  derives  its  name  from  the  fact 
that  colours  are  mixed  or  *Hempered^'  with  some 
liquid  or  medium  to  bind  their  separate  particles  to  each 
other,  and  to  the  surface  on  which  the  paint  is  applied. 

The  following  is  quoted  from  Painting  Popularly 
Explained  (GuUick  and  Timbs).  The  Italian  noun 
tempera  admits  of  the  widest  application,  and  would 
include  any  medium,  even  oil ;  but,  in  its  restricted  and 
proper  acceptation,  it  means  a  vehicle  in  which  the 
yolk  of  egg,  beaten  sometimes  with  the  white,  is  the 
chief  ingredient,  diluted  as  required  with  the  milky 
juices  expressed  from  the  shoots  of  the  fig-tree.  This 
is  the  painting  strictly  termed  a  nuovo  by  the  Italians. 
Vinegar  probably  replaced  the  fig-tree  juice  among  the 
northern  artists,  from  the  difiiculty  of  obtaining  the 
latter,  and  in  modern  use  vinegar  is  substituted. 
Haydon  says  vinegar  should  be  used  to  prevent  the 
putrefaction  of  the  yolk  of  egg ;  but  the  early  Italian 
painters  preferred  the  egg  vehicle  when  it  had  been 
sufi'ered  to  stand  until  it  had  become  decomposed  ;  hence 
the  phrase    a  putriclo,^' 

I'he  artist  is  often  compelled  to  have  recourse  to  very 
offensive  media  to  make  known  his  most  refined  revela- 
tions. On  walls,  and  for  coarser  work,  such  as  paint- 
ing on  linen,  warm  size  was  occasionally  used  ;  but  the 
egg  vehic  e,  undiluted,  was  generally  preferred  for 
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altar-pieces  on  wood.  For  various  purposes,  and  at 
different  periods,  however,  milk,  beer,  wine,  and  media 
composed  of  water,  and  more  or  less  glutinous  ingre- 
dients, soluble  at  first  in  water^  such  as  gums,  &c., 
have  also  been  used.  Such  are  the  media  or  vehicles 
described  by  the  chief  Italian  writers,  as  used  in  the 
days  of  Cimabue,  Giotto,  and  Fra  Angelico,  and  by  the 
early  painters  before  the  invention  and  improvement  of 
oil  painting.  Pliny  also  mentions  milk  and  egg  vehicle 
as  employed  for  ancient  wall  paintings.  The  finer 
egg  tempera  in  dry  climates  has  been  found  to  attain  so 
firm  a  consistence  as  to  withstand  ordinary  solvents. 
The  use  of  wine  in  diluting  these  glutinous  vehicles 
was  common  for  a  long  period.  Buffalmacco,  of  whom 
so  many  humorous  stories  are  told  by  Boccaccio  and 
Vasari,  is  related  to  have  persuaded  some  nuns,  for 
whom  he  painted,  to  supply  him  with  their  choicest 
wines,  ostensibly  for  the  purpose  of  diluting  the  colours, 
but  really  to  be  imbibed  by  the  thirsty  painter  him- 
self. The  northern  artists  were  sometimes  compelled 
to  content  themselves  with  beer.  In  the  works  of  the 
northern  tempera  painters  there  are,  however,  very 
marked  differences  observable  in  the  impasto  or  body 
of  colours.  It  is  certain,  therefore,  that  these  painters 
employed  media  of  different  degrees  of  consistency. 
In  the  distemper  of  scene-painting,  the  medium  is  weak 
size  of  glue  (glue  dissolved) ;  but  plaster-of-paris, 
sufficiently  diluted,  is  worked  with  the  colours.  The 
carbonate  of  lime,  or  whiting,  is  less  active  as  a  basis 
for  colours  than  the  pure  lime  of  fresco,  but  it  is 
entirely  destructive  of  transparency.  When  the  more 
viscid  media  were  employed  by  the  tempera  painters, 
the  effect  must,  with  their  purer  use  of  the  colours 
—  some  of  which  were,  moreover,  transparent — have 
been  very  lustrous  and  powerful  in  comparison  with 
modern  scene-painters'  "  distemper,^'  and  these  qualities 
were  heightened  by  the  addition  of  a  strong  varnish ; 
still,  however,  "  tempera  fell  far  short  of  oil  painting 
in  richness  and  transparency. 

The  carbonate  of  lime,  or  whiting,  employed  as  a 
2  c 
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basis  is,  however,  less  active  tlian  the  pure  lime  of 
fresco.  The  vehicles  of  both  modes  are  the  same,  and 
their  practice  is  often  combined  in  the  same  work. 
Water  is  their  common  vehicle,  and  to  give  adhesion  to 
the  tints  and  colours  in  distemper  painting,  and  make 
them  keep  their  place,  they  are  variously  mixed  with 
the  size  of  glue,  prepared  commonly  by  dissolving  about 
4  oz.  of  glue  in  a  gallon  of  water.  Too  much  of  the 
glue  disposes  the  painting  to  crack  and  peel  from  the 
ground,  while  with  too  little  it  is  friable  and  deficient 
of  strength.  In  some  cases  glue  may  be  abated,  or 
altogether  dispensed  with,  by  emplojang  plaster-of- 
paris  sufficiently  diluted  and  worked  into  the  colours, 
by  which  they  will  acquire  the  consistency  and  appear- 
ance of  oil  painting,  without  employing  their  limpid- 
ness  or  allowing  the  colours  to  separate,  while  they  will 
acquire  a  good  surface,  and  keep  their  place  in  the  dry 
with  the  strength  of  fresco,  and  without  being  liable  to 
mildew,  to  which  animal  glue  is  disposed,  and  to  which 
milk,  and  other  vehicles  recommended  in  this  mode,  are 
also  subject. 

For  further  information  as  to  tempera  painting,  we 
refer  the  reader  to  The  Grammar  of  Colouring,"  * 
Chapter  XXVII.,  and.  now  proceed  to  speak  of  this 
branch  as  referring  to  trade  purposes,  under  the  name  of 
distempering,"  a  style  of  painting  specially  adapted  for 
ceilings,  and  for  walls  v/hich  are  covered  with  plaster. 
We  cannot  agree  with  some  writers  who  assert  the 
superiority  of  distemper  over  oil  in  dark  situations ;  for 
to  say  the  least  in  favour  of  oil,  it  can  be  washed  and 
scrubbed,  whilst  distempering  requires  to  be  re- 
coloured.  There  can  be  no  doubt  that  distempering 
has  its  manifold  advantages,  and  that  when  well  done 
it  possesses  a  degree  of  clearness  and  brightness,  espe- 
cially in  white,  pink,  blue,  lilac,  &c.,  which  is  not 
attainable  in  oil  colours,  owing  to  the  admixture  of  the 
various  oils,  and  to  the  changes  likely  to  occur  in 
them  subsequent  to  the  application  of  the  colours. 

*  "  The  Grammar  of  Colouring,"  by  G.  Field,  revised  and  enlarged 
by  Ellis  A.  Davidson. 
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A  fruitful  cause  of  failure  in  distemper  work  is  the 
neglect  of  proper  precaution  in  preparing  the  surfaces 
to  be  coloured — the  great  point  at  starting,  assuming 
that  the  wall  has  been  well  smoothened,  or  if  necessary 
scraped,  in  order  that  the  surface  may  present  no 
roughnesses  or  inequalities  whatever.  We  are  aware 
that  this  first  stage  is  but  seldom  attended  to  by 
painters,  who  assume  that  the  plasterer,  as  a  matter  of 
course^  leaves  the  wall  properly  finished ;  but  this 
must  not  always  be  taken  for  granted.  At  all  events 
even  if  the  work  has  been  carried  as  far  as  it  is 
the  plasterer's  duty  to  take  it,  there  is  no  reason  why 
the  next  stage  should  not  be  considered  to  belong  to 
the  painter,  who  is  so  well  aware  of  the  conditions  on 
which  a  good  result  to  his  work  depends.  We  admired 
some  distemper  work  in  the  Paris  Exhibition  in  1867, 
it  was  so  smooth,  and  yet  perfectly  flat  (we  mean,  not 
glossy,  and  this  should  be  the  character  of  distemper- 
ing), that  we  at  first  thought  it  was  done  by  some 
new  process.  We  walked  round,  and  came  up  to  a 
group  of  men  engaged  on  the  same  work  ;  we  watched 
and  inquired,  and  obtained  full  information  as  to  the 
process  emjoloyed.  And  here,  in  justice  to  working  men 
we  may  remark,  that  although  until  recently  but  little 
trouble  has  been  taken  to  give  instruction  to  them,  they 
are  ever  ready  to  give  information  to  any  person  evincmg 
an  interest  in  their  work,  and  we  have  found  them,  both 
in  England  and  on  the  Continent,  willing  to  spend 
time,  which  to  them  is  money,  in  explaining  their  work 
to  an  inquirer  in  a  manner  which,  we  have  often 
thought,  puts  to  shame  many  persons  engaged  in  the 
higher  walks  of  life. 

The  process,  then,  consisted  in  this  :  the  plasterers 
having  left  the  walls,  the  painters  took  them  in  hand. 
They  were  each  armed  with  a  bucket  of  water,  a 
sponge,  a  rag,  and  a  slab  of  deal  wood,  6  in.  broad 
and  7  or  8  in.  long,  on  the  back  of  which  a  handle 
made  of  leather  was  placed ;  and  it  must  be  mentioned 
that  the  wood  was  cut  crosswise^  each  board  being,  as 
it  were,  a  slice  of  a  tree.    The  workman  wetted  the 
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wall  with  his  sponge,  and  applied  his  wood  brush,  for 
this  the  instrument  practically  became,  since  the  ends 
of  the  fibres,  directed  towards  the  wall,  acted  like  so 
many  closely  packed  hairs. 

The  wood  brush  was  rapidly  worked  in  a  circular 
direction,  the  wall  being  kept  moistened  with  the 
sponge  ;  and  finally  the  surface  was  washed  clean  and 
well  rubbed  wdth  the  cloth,  and  was  then  to  be  allowed 
to  become  thoroughly  dry.  A  smooth  surface  was 
thus  produced ;  and  the  next  process  was  to  stop  the 
absorbent  properties  of  the  plaster,  and  here  the 
continental  process  ends.  The  mixture  used  in  this 
country  is  thoroughly  well  adapted  for  its  purpose,  and 
is  compounded  in  the  following  manner  : — 

Saturate  about  12  lbs.  of  best  whiting  wdth  water, 
and  beat  it  up,  with  a  constant  addition  of  water,  until 
the  mixture  assumes  the  consistency  of  a  soft  paste.  Add 
sufficient  size  to  bind  the  colour  :  2  oz.  of  alum  and 
2  oz.  of  soft  soap,  each  dissolved  in  water.  Mix  all 
these  ingredients  thoroughly  well,  and  strain  through 
a  coarse  cloth  or  metal  strainer.  Care  should  be  taken 
that  too  much  size  is  not  used, — in  fact,  rather  than  use 
the  mixture  altogether  too.  strong,  it  is  preferable  to 
give  two  coats  of  medium  consistency,  which,  in  effect, 
are  better  than  a  single  thick  one.  If  the  wall  is 
known  to  be  damp,  the  remedy  given  at  page  31  should 
be  used,  either  instead  of  or  in  addition  to  the  above ; 
but  it  must  be  understood  that  such  remedies  must  only 
be  considered  as  of  a  temporary  character.  No  amount 
of  care,  and  no  application  on  the  one  side  of  a  wall, 
will  keep  it  dry  if  it  is  pervious  to  moisture  on  the  other 
or  from  below.  The  source  of  the  evil  must  be  sought 
for,  and  efforts  should,  in  the  first  place,  be  applied  to  the 
removal  of  the  cause  rather  than  to  ameliorating  the  in- 
jurious effects. 

The  first  and  most  general  application  of  dis- 
tempering is  the  process  known  as  Whitewashing. 
In  commencing  to  whitewash,  the  walls  should  be 
prepared  as  described  above  ;  but,  of  course,  if  they 
have  been  coloured  before,  they  will  merely  require 
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washing  with  clean  water,  scraping  smooth  in  rough 
patches,  the  cracks  being  stopped  and  made  good,  the 
whole  being  then  passed  over  with  the  wood  brush. 
Care  should  be  taken  that  all  the  scrapings  and  other 

I debris  are  swept  away  before  the  walls  are  finally  rubbed 
down  with  a  cloth  and  the  colouring  is  commenced. 
The  whitewash  is  made  by  mixing  whiting,  which  has 
previously  been  allowed  to  soak  for  twelve  or  fourteen 
hours  in  water,  to  about  the  consistency  of  cream,  care 
being  observed  that  the  mixture  is  very  smooth.  One 
teacupful  of  size  is  then  to  be  added  to  two  gallons  of  the 
whitewash,  or,  if  a  perfectly  white  wash  is  required, 
potato  starch  may  be  used.  In  laying  on  the  wash, 
a  large  fiat  brush  is  employed ;  and,  if  this  is  not 
overcharged,  a  ceiling  or  walls  may,  with  a  certain 
amount  of  care,  be  white  or  colour  washed  with  little 
or  no  splashing  ;  in  fact,  we  know  of  workmen  white- 
washing the  ceilings  of  rooms  without  the  pictures 
being  removed  from  the  walls,  and  without  making 
what  servants  call  any  mess  whatever,  cloths 
spread  over  the  floor  or  furniture  being  the  only 
precaution  necessary. 

The  following  mixture  will  be  found  useful  for  com- 
mon work : — ^  bushel  of  lime,  1  lb.  of  common  salt^ 
J  lb.  of  sulphate  of  zinc,  and  1  gallon  of  sweet  milk. 

For  brickwork  exposed  to  damp : — J  peck  of  fresh  well- 
burnt  lime,  with  water  sufficient  to  make  it  into  a  thin 
paste  ;  pass  through  a  fine  sieve  ;  add  a  gallon  of  clean 
salt  which  has  been  dissolved  in  boiling  water.  Make 
a  thin  paste  of  1  lb.  of  rice  flour  and  ^  lb.  of  best  glue  ; 
mix  this  paste,  whilst  hot,  with  the  previously  made 
compound,  and  add  i  lb.  of  Spanish  whiting  dissolved 
in  1  quart  of  water.  Stir  all  well  together,  cover  over, 
and  let  the  whole  stand  for  a  week,  when  it  is  to  be 
applied  whilst  quite  hot. 

The  following,  written  by  ^^an  experienced  work- 
man in  a  weeldy  technical  paper,  is  quoted  here,  as 
it  is  felt  that  the  hints  are  so  very  practical  that  they 
will  be  of  interest  and  real  service  to  artisans.  We 
can  only  regret  that  the  name  of  the  writer  is  not 
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known  to  ns,  as  we  should  have  had  great  pleasure  iu 
affixing  it  to  the  quotation. 

In  order  to  produce  good  work,  two  things  are  essen- 
tially necessary  in  the  mixing  of  the  distemper ;  namely, 
clean  and  well-washed  whiting  and  pure-jellied  size.  The 
whiting  should  be  put  into  soak  with  sufficient  soft  water 
to  cover  it  well  and  penetrate  its  bulk.  When  the  whiting 
is  sufficiently  soaked,  the  water  should  be  poured  oft', 
w^hich  will  remove  any  rust  or  foreign  matter  from  the 
whiting ;  it  should  then  be  beaten  up  or  stirred  until 
all  the  lumps  are  broken,  and  it  becomes  a  stift",  smooth 
paste.  A  good  workman  will  do  this  carefully  w^ith  his 
hand,  and  will  manipulate  it  until  it  is  quite  smooth  ; 
but  it  may  be  done  most  effectually  with  a  broad  stick 
or  spatula,  and  then  strained  through  a  metal  or  other 
strainer.  The  size  should  now  be  added,  and  the  two 
lightly  but  effectually  mixed  together.  Care  should  be 
taken  not  to  break  the  jelly  of  the  size  any  more  than 
can  be  avoided,  and  this  may  be  best  done  by  gently 
stirring  the  mixture  with  the  hand.  If  the  jellied  state 
is  retained  intact,  the  colour  will  work  cool,  and  lay  on 
smooth  and  level.  The  size,  whether  made  of  parch- 
ment clippings,  glue,  or  any  other  material,  should  be 
dissolved  in  a  sufficient  quantity  of  water  to  form  a 
weak  jelly  when  cold.  In  practice  we  find  that  dis- 
temper mixed  with  jellied  size  will  lay  on  better  and 
make  a  better  job  than  when  the  size  is  used  hot.  Colour 
mixed  on  the  former  plan  works  cool  and  floats  nicely  ; 
while  the  latter  works  dry,  and  drags  and  gathers,  thus 
making  a  rough  ceiling  or  wall ;  and  the  difference  in 
the  labour  required  is  very  much  in  favour  of  jellied  size. 
A  little  alum  added  to  the  distemper  has  a  good  effect 
in  hardening,  and  helps  it  to  dry  out  solid  and  even.'' 

In  distemper  painting,  or,  as  it  is  more  frequently 
called,  colouring,"  the  base  generally  used  for  all  the 
tints  is  the  finest  whiting,  which  is  prepared  in  large 
quantities  by  various  manufacturers.  All  the  colours 
should  either  be  ground  very  fine,  or  should  be  washed 
over,  so  as  to  ensure  the  most  minute  division  of  their 
particles. 
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It  will  require  two  coats,  and  sometimes  more,  of  any 
of  the  tints  to  cover  plaster  well,  and  to  bear  out  with 
absolute  uniformity.  When  old  plastering  has  become 
disfigured  by  stains,  it  is  necessary,  in  the  first  place,  to 
properly  scrape  and  prepare  the  wall,  and  then  to  give 
it  one  or  two  coats  of  white  lead  ground  in  oil,  the 
second  being  mixed  with  an  additional  quantity  of 
turpentine  ;  this,  if  well  and  sufficiently  done,  will 
cover  all  the  stains,  and  will  take  the  size  colours  very 
kindly. 

In  order  to  produce  an  absolutely  level  tint  in  dis- 
temper, great  care  should  be  exercised  in  carrying  on  the 
work.  Whilst  the  colour  is  being  laid  on,  the  windows 
and  doors  should  be  closed,  and  all  draughts  prevented, 
so  that  the  wash  may  not  dry  too  quickly,  in  which 
case  the  brush  drags,  and  all  piecings  or  brush  marks 
will  show  when  quite  dry  ;  but  the  moment  the  work  is 
finished,  all  windows  and  doors  are  to  be  opened,  in 
order  to  afford  free  ingress  to  the  fresh  air,  for  the 
moment  the  whole  of  the  colour  is  laid  on,  the  sooner  it 
dries  the  better.  In  order  to  ensure  uniformity  in 
drying,  and  to  avoid  parts  becoming  shady,  the  wash 
must  be  laid  on  evenly :  and  when  the  ground  is  once 
covered,  no  portion  of  it  should  be  retouched  ;  for  such 
portion  would  then  receive  an  additional  coat,  and 
would  without  fail  present  a  more  solid  and  brighter 
appearance  than  the  rest ;  at  the  same  time  there  is 
every  chance  that  the  brush,  passing  over  the  half- dry 
or  partially  set  colour  underneath,  would  rub  up  some 
of  it,  and  cause  a  rough  appearance,  whilst  the  edges 
of  the  retouched  part  would  be  visible,  giving  the  idea 
of  a  patch  having  been  applied  over  the  spot. 

The  colours  of  which  the  various  tints  are  to  be  com- 
posed should  be  ground  up  separately,  and  should  be 
carefully  added  to  the  white  body.  As  far  as  can  be 
calculated,  as  much  of  any  particular  tint  as  may  be 
required  for  one  room  or  job  should  be  compounded  at 
once,  to  avoid  the  trouble  of  matching.  Powder  colour 
should  never  be  added  to  the  body  white.  If  only  a 
small  quantity  of  any  additional  colour  is  required,  it 
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should  be  well  ground  on  a  slab,  and  taken  on  tbe  point 
of  the  palette  knife,  or  at  the  end  of  a  stick,  and  thus 
mixed  with  the  general  mass.  Where  this  is  not  done, 
the  white  gathers  around  each  separate  particle  of  the 
powder  colour,  making  a  minute  ball,  with  a  coloured 
centre  and  as  it  were  a  white  shell :  a  number  of  these 
become  agglutinated.  The  inexperienced  workman  or 
amateur  thinks  the  colour  is  well  mixed,  because  he 
has,  during  mixing,  lost  sight  of  the  particles  of  colour  ; 
but  when  he  comes  to  spread  the  wash  on  the  wall,  the 
dark  specks  emerge  from  their  temporary  cases,  and,  as 
they  are  dragged  along  by  the  brush,  cause  lines  and 
streaks  of  more  or  less  breadth,  according  to  the 
number  of  particles  which  have  been  bound  together. 
These  may  not  perhaps  be  noticed  whilst  the  colour  is 
wet,  but  will  soon  appear  as  it  dries;  and  the  evil 
result  will  not  be  in  appearance  only,  for  as  these 
specks  of  colour  have  not  been  bound  by  the  size  with 
which  the  whole  mass  has  been  mixed,  the  spots  and 
streaks  caused  by  them  will  rub  off,  leaving  the  original 
colour  of  the  plaster,  or  of  the  previous  wash,  visible. 
Sometimes,  too,  when  the  powder  colour  is  of  a  heavier 
character  than  the  mass,  it  finds  its  way  to  the  bottom 
of  the  bucket  or  pot ;  and  when  the  quantity  is  nearly 
used,  the  last  part  of  it  will  be  found  to  become  gra- 
dually darker  than  that  previously  used  ;  whilst  if  the 
brush  be  allowed  to  touch  the  bottom,  it  will  bring  up 
a  quantity  of  dark  colour  which  will  be  deposited  with 
the  first  stroke  on  the  wall. 

Great  care  must  be  taken  in  mixing  tints  ;  for  some 
colours,  such  as  Prussian  blue,  &c.,  are  so  strong  that 
a  very  little  of  them  will  produce  the  desired  effect,  and 
thus,  if  they  are  used  without  consideration,  it  becomes 
necessary  to  add  more  and  more  white,  a  greater 
quantity  of  the  tint  required  is  compounded,  and 
waste  results.  The  safer  plan  for  beginners  is  to  mix 
a  small  quantity  of  the  tint  in  a  jar  or  on  a  piece 
of  glass,  and,  having  spread  this  on  a  piece  of  paper, 
they  will  be  able,  when  it  is  dry,  to  judge  of  the  shade, 
and  to  form  an  idea  as  to  the  relative  quantities  of  the 
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different  colours  required.  Other  colours  agam,  as 
orange  lead,  are  of  such  density,  that  they  will  separate 
from  the  others  and  sink  to  the  bottom,  and  therefore 
tints  compounded  with  these  must  be  worked  in  a  size 
jelly  ;  this,  too,  will  be  learnt  by  trial  and  experience. 


CHAPTER  VII. 


OF  MIXED  TINTS. 

We  now  proceed  to  give  some  of  tlie  principal  tints 
used  in  house  painting.  Nearly  all  of  these  may  be 
used  in  either  oil  or  distemper  painting ;  the  white,  in 
the  one  case,  being  White  lead,  diluted,  of  course,  with 
oil  and  turpentine,  and,  in  the  other,  whiting  mixed 
with  size. 

Straw  Colour. 

White  Lead,  Massicot  (in  oil). 
Whiting,  Dutch  Pink  (in  distemper). 
„       Chrome  Yellow. 

Lavender,  Lilac,  and  French  Greys. 

Produced  according  to  the  predominance  of  white,  blue 

or  red. 

White,  Lake,  Indigo. 

„      Lake,  Prussian  Blue. 

„      Indian  Eed,  Prussian  Blue. 

Vermilion,  Prussian  Blue. 
„      Indigo,  Rose  Pink. 

Pearl  Grey. 
White,  Black,  Prussian  Blue. 

Grey  Tints. 


Of  a  blice  hue. 

White,  Verditer. 
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White,  Blue  Black. 
„      Lamp  Black. 
„  Indigo. 

Grey  Tints. 

Of  a  brown  hue. 

White,  Madder  Brown,  Prussian  Blue. 

„      Madder  Brown,    Prussian    Blue,  Yellow 
Ochre. 

J,      Indian  Red,  Indigo. 

Light  Red,  Prussian  Blue. 
„      Burnt  Sienna,  Lake,  Indigo. 

Brown  Tints. 

White,  Lake,  Prussian  Blue,  Yellow  Ochre. 
Lake,  Indigo,  Yellow  Ochre. 
„      Raw  Sienna,  Madder  Lake,  Prussian  Blue. 
,,      Light  Red,  Indigo. 
„      Vandyke  Brown,  Lake,  Indigo. 
,,      Burnt  Sienna,  Indigo. 
„      Burnt  Sienna,  Lake. 

Green  Tints. 

White,  Italian  Pink,  Antwerp  Blue. 
Italian  Pink,  Prussian  Blue. 
,,      Yellow  Ochre,  Indigo. 
,,      Burnt  Sienna,  Indigo. 
„      Brown  Pink,  Indigo. 
„      Raw  Umber,  Indigo. 

Pea  Green. 

White,  French  Green. 
„      Olympian  Green. 
,5      Brunswick  Green. 
„      Prussian  Blue,  Chrome  Yellow. 

Sage  Green. 


White,  Prussian  Blue,  Raw  Umber. 
„      Antwerp  Blue,  Stone  Ochre. 
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Olive  Green. 
White,  Raw  Umber,  Prussian  Blue. 

Orange  Tints. 

White,  French  Yellow. 
Orange  Lead. 
„      Dutch  Pink. 
„      Chrome  Yellow,  Vermilion. 

Pink  Tints. 

White,  Rose  Pink. 

Crimson  Lake. 
,,      Scarlet  Lake. 


Salmon  Colour. 

White,  Venetian  Red. 
„  Vermilion. 

Peach  Tints. 

Whitej  Vermilion,  Indian  Red,  Purple  Brown. 
„      Vermilion,   Indian    Red,   Purple  Brown, 
Burnt  Stone  Ochre. 

Violet  Tints. 
White,  Vermilion,  Prussian  Blue,  Lamp  Black. 

Chocolate. 

White,  Spanish  Brown,  Venetian  Red,  Vegetable 
Black. 

Sky  Blue. 
White,  Prussian  Blue. 

Flesh  Tint. 

White,  Light  Red,  Yellow  Ochre. 

„      Lake,  Vermilion,  Naples  Yellow. 
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Fawn. 

White,  Burnt  Sienna. 

„      Burnt  Umber,  Venetian  Red. 
„      Stone  Ochre,  Vermilion. 

Buff. 

White,  Yellow  Ochre,  Venetian  Red. 

Cream-colour  is  produced  by  a  great  predominance  of 

white. 

Drab  and  Stone  Colour. 

White,  Burnt  Timber. 
Raw  Umber. 
Yellow  Ochre. 
5,      Yellow  Ochre,  Lamp  Black. 
Raw  Umber,  Lamp  Black. 

Lead  Colour. 

White,  Black. 

„      Black,  Indigo. 

It  must  of  course  be  understood  that  the  colours  are 
not  to  be  mixed  in  equal  quantities,  but  in  such  propor- 
tions as  will  produce  the  required  hue  ;  the  slightest  pre- 
domiDance  of  any  one  of  the  pigments  gives  the  prevail- 
ing tone  of  the  tints,  whilst  the  addition  of  a  further 
quantity  of  white  produces  all  the  numerous  gradations, 
from  lavender  and  lilac  to  French  grey. 

All  colours  in  distemper  are  lighter  when  dry  than 
they  appear  in  a  wet  condition. 

White  is  the  basis  of  all  tints,  and  is  necessary  in  com- 
pounding the  endless  variety  of  pale  colours  required 
by  the  painter  and  decorator.  Thus,  White  tinted  with 
Blue,  &c.,  affords  Paris  white,  French  greys.  Silver 
greys,  &c.  ;  while  among  the  Red  tints  we  have  Pink, 
Carnation,  Coquilicot,  &c. ;  and  Yellow  with  White 
gives  Primrose,  Straw-colour,  Isabella,  &c.  To  the 
colours  compounded  more  or  less  with  White  we  owe 
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the  innumerable  tints  of  Lilac,  Lavender,  Peach  blos- 
som, Pea  green,  Tea  green,  &c.,  as  shown  in  the  pre- 
ceding list  of  tints. 

The  student  is  advised  to  mix  the  tints  in  different 
hues,  giving  in  each  experiment  a  predominance  to 
one  or  other  of  the  component  colours. 


PAET  II. 


OF  THE  COLOUES  USED  IN  HOUSE 
PAINTING. 


CHAPTER  VIIL 

CLASSIFICATION  AND  COMBINATION  OF  COLOUES. 

The  house  painter  who  wishes  to  obtain  a  correct 
knowledge  of  his  trade  should,  in  the  first  place,  endea- 
vour to  make  himself  acquainted  with  the  nature  and 
properties  of  the  materials  he  is  constantly  using. 

The  ambition  of  a  man  of  intelligence  should  be  to 
rise  above  the  position  of  a  mere  drudge,  and  he  should 
therefore,  by  availing  himself  of  the  opportunities  of 
culture  at  his  command,  endeavour  to  develop  the 
faculties  with  which  Almighty  Providence  has  endowed 
him. 

We  have  already  pointed  out  that  success  in  work, 
is  not  the  result  of  merely  manual  dexterity,  but  of 
mental  culture  combined  with  it ;  for  it  will  be  clear 
that  the  hand  acts  best  when  under  the  guidance  of 
the  mind,  and  this  forms  the  difference  between  mere 
labour  and  skilled  work. 

Nor  will  the  time  spent  in  the  acquirement  of 
knowledge  be  wasted,  for  good  workmanship  will  al- 
ways command  its  price  ;  and  thus  a  workman,  who 
improves  his  scientific  and  technical  education,  wiU 
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without  fail  rise  in  fhe  social  scale,  with  benefit  to  him- 
self, his  family,  and  his  country. 

The  facility  with  which  ready- prepared  colours  can 
now  be  obtained  has  no  doubt  led  to  a  neglect  of 
information  as  to  their  composition  or  special  qualities, 
a  small  amount  of  knowledge  only  being  picked  up  in 
the  course  of  practice  from  the  men  with  whom  each 
artisan  is  associated,  and  who  have  obtained  their  own 
information  in  a  similar  unreliable  manner. 

It  is  not  here  intended  to  advocate  the  idea  that 
each  workman  should,  as  in  olden  times,  manufacture 
his  own  colours  and  varnishes, — the  rate  of  wages  as 
compared  with  the  expenses  in  the  present  day  wholly 
forbid  such  a  system  ;  but  it  is  strongly  urged  that  the 
painter  should  know  the  qualities  of  the  various  sub- 
stances he  employs,  in  order  that  he  may  judge  of  their 
fitness  for  every  kind  of  work,  and  likewise  that  he 
should  be  able  to  prepare  them,  if  circumstances  require 
him  to  do  so. 

The  whole  subject  of  colour  is  separately  treated  in 
another  volume  of  this  series,  and  to  this  the  student 
is  referred  for  full  information  as  to  the  principles  of 
contrast  and  harmony.  It  will  be  sufficient  here  to 
initiate  the  study,  in  the  hope  that  further  instruction 
will  be  sought  from  the  source  indicated. 

Yellow,  tied,  and  Blue  are  called  the  primary  colours, 
the  presence  of  which,  either  pure  or  in  combination,  is 
found  to  be  necessary  to  satisfy  the  eye.  They  have 
each  a  different  relation  to  light,  and  must  therefore  be 
used  in  proportions  which  fulfil  these  conditions.  Any 
two  of  these  primaries  being  mixed,  a  secondary  colour 
is  produced  :  thus — 

Blue  and  Yellow  form  Green, 
Blue  and  Red       „  Purple, 
Yellow  and  Eed    „  Orange. 

In  like  manner,  by  the  mixture  of  any  two  of  the 
secondaries,  tertiary  colours  are  formed  :  thus — Orange 
and  Green  produce  Citrine,  or  the  set  of  tints  of  a 
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greenish-yellow  character  approximating  to  citron ; 
Orange  and  Purple  form  Russet,  or  warm  brown ; 
whilst  Purple  and  Green  produce  Olive,  or  dull 
brownish  green. 

By  the  varied  and  due  admixture  of  these  colours  an 
infinite  number  of  hues,  shades,  and  tints  are  produced  ; 
whilst  by  an  indefinite  and  disproportionate  mixture  of 
the  three  colours,  or  of  the  whole  together,  will  be  pro- 
duced the  hues  usually  called  dirty,  or  the  anomalous 
colour,  hrown. 

The  following  extract  from  Field's  Chromato- 
graphy ''  is  here  given  as  the  clearest  exposition  of  this 
branch  of  the  subject : — 

^'  There  are  five  classes  of  colours,  viz.,  the  neutral, 
the  primary,  the  secondary,  the  tertiary,  and  the  semi- 
neutral. 

Neutral  colours  are  three  only — White,  Black,  and 
Gray.  According  to  the  laws  of  optics,  the  two  first  com- 
prise all  others  synthetically,  and  afford  them  all  by 
analysis.  These  are  sometimes  called  'extreme  '  colours, 
grey  being  their  intermediate. 

'*  Thus  J  if  Black  and  White  are  mixed.  Gray  is 
formed;  or  if  a  transparent  Black  is  washed  over  a 
white  surface,  a  corresponding  effect  is  produced. 

Primary  colours  are  three  only,  viz..  Yellow,  Ped, 
and  Blue.  They  are  such  as  yield  others  by  being  com- 
pounded, but  are  not  themselves  capable  of  being 
produced  by  composition  of  other  colours.  By  way  of 
distinction  they  are  occasionally  designated  '  entire ' 
colours.  Secondary  colours  are  three  only — Orange, 
Green,  and  Purple.  Each  of  these  is  composed  of,  and 
can  be  resolved  into,  two  primaries :  thus  Orange  is 
composed  of  Red  and  Yellow,  Green  of  Yellow  and 
Blue,  and  Purple  of  Blue  and  Bed. 

"Tertiary  colours  are  three  only — Citrine,  Russet,  and 
Olive.  Each  of  these  is  composed  of,  or  can  be  resolved 
into,  either  two  secondary  colours  or  the  three  prima- 
ries :  thus  Citrine  consists  of  Green  and  Orange,  or  of 
a  predominant  Yellow  with  Blue  and  Red ;  Russet  is 
compounded  of  Orange  and  Purple,  or  of  a  predominant 
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Red  with  Blue  and  Yellow ;  and  Olive  is  composed  of 
Purple  and  Green,  or  of  a  predominant  Blue  with  Yel- 
low and  Red. 

The  last  three  genera  of  colours  comprehend  in  an 
orderly  gradation  all  those  which  are  positive  or 
definite ;  and  the  three  colours  of  each  genus,  united 
or  compounded  in  such  subordination  that  neither  of 
them  predominates  to  the  eye,  constitute  the  negative  or 
neutral  colours  of  which  black  and  white  have  been 
stated  to  be  the  opposed  extremes,  and  greys  their 
intermediates.  Thus  Black  and  White  are  constituted 
of,  and  comprise  latently,  the  principles  of  all  colours, 
and  accompany  them  in  their  depth  and  brilliancy,  as 
shade  and  light. 

Semi-neutral  colours  belong  to  a  class  of  which 
Brown,  Marone,  and  Grey  may  be  considered  types. 
They  are  so  called  because  they  comprehend  all  the 
combinations  of  the  primary,  secondary,  and  tertiary 
colours  with  the  neutral  black.  Of  the  various  combi- 
nations of  black,  those  in  which  yellow,  orange,  or 
citrine  predominates  have  obtained  the  name  of  brown, 
&c. ;  a  second  class,  in  which  the  compounds  of  black 
are  of  a  predominant  red,  purple,  or  russet  hue, 
comprise  marone,  chocolate,  &c. ;  and  a  third  class, 
in  which  the  combinations  of  black  have  a  predo- 
minant hue  of  blue,  green,  or  olive,  include  grey,* 
slate,  &c. 

It  must  be  observed  that  each  colour  may  compre- 
hend an  infinite  series  of  shades  between  the  extremes 
of  light  and  dark,  as  each  compound  colour  may 
comprise  a  series  of  hues  between  the  extremes  of  the 
colours  composing  it ;  and  as  the  relations  of  colours 
have  been  deduced  regularly  from  white  or  light  to 
black  or  shade,  so  the  same  may  be  done  inversely  from 
black  to  white.  On  this  plan  the  tertiaries,  Olive, 
Russet,  and  Citrine,  take  the  place  of  the  primaries, 

*  According  to  Mr.  Field,  the  colour  grey  is  a  semi -neutral,  and 
denotes  a  class  of  colours  of  a  joint  character,  and  tinged  with  various 
hues :  thus  we  have  blue  greys,  olive  greys,  purple  greys,  &c.  Gray 
is  a  neutral,  composed  of  black  and  white  alone. 
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Blue,  Red,  and  Yellow;  while  the  secondaries  still 
retain  their  intermediate  station  and  relation  to  both. 

"  Thus,  Russet  and  Olive  compose,  or  unite  in,  dark 
Purple ;  Citrine  and  Olive,  in  dark  Green ;  Russet  and 
Citrine,  in  dark  Orange.  The  tertiaries  have  therefore 
the  same  order  of  relation  to  Black  that  the  primaries 
have  to  White  ;  and  we  have  black  primaries,  second- 
aries, and  tertiaries  inversely,  as  we  have  White 
primaries,  secondaries,  and  tertiaries  directly.  In 
other  words,  we  have  light  and  dark  colours  of  all 
classes.^' 

It  is  important  to  the  painter  that  he  should  under- 
stand the  difference  between  hues,  tints,  and  shades. 
By  mixing  white  with  the  original  colour,  a  tint  is 
produced ;  by  mixing  colour  with  colour,  compound 
colours  or  hues  are  formed  ;  whilst  from  the  mixture  of 
colours  or  tints  with  black,  shades  result. 


CHAPTER  IX. 


WHITE. 

Having  thus  given  a  general  outline  of  the  principles 
of  colour,  and  assuming  that  the  student  purposes 
following  up  the  subject  in  the  work  which  has  been 
already  mentioned,  we  now  proceed  to  treat  of  the 
colours  used  in  the  special  trade  which  forms  the 
subject  of  the  present  volume.  The  colours  in  their 
original  condition  are  called  pigments,^'  by  which 
term  is  meant  all  such  solid  bodies  as  require  to  be 
mixed  with  some  fluid  before  they  can  be  spread  on  or 
made  to  adhere  to  any  surface  that  is  to  be  painted. 

Irrespective,  then,  of  their  classiflcation  as  primaries, 
secondaries,  and  tertiaries,  but  for  trade  purposes 
generally,  the  colours  may  be  generally  grouped  under 
the  following  heads  : — 

White       Black       Red       Blue  Yellow 
Green        Orange     Purple   Brown ; 

and  from  these  every  tint  that  can  be  required  in  any 
kind  of  painting  may  be  obtained  by  admixture. 

White  is  the  basis  of  nearly  all  colours  used  in 
house  painting,  and  in  opaque  painting  generally.  It 
should  be  as  pure  and  neutral  in  colour  as  possible, 
for  the  better  mixing  and  compounding  with  other 
colours,  so  that  it  may  not  have  any  efl'ect  on  them 
other  than  lightening  their  tint  without  changing 
their  hue,  whilst  at  the  same  time  it  adds  to  their 
\ody  or  opacity. 

White  is  the  most  advancing  of  colours  ;  that  is,  it 
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comes  forward  and  catclies  tlie  eye  before  all  other 
colours  with  which  it  may  be  mixed,  by  rendering 
their  tints  lighter  and  more  vivid ;  hence  it  appears 
to  cause  other  colours  to  recede  when  they  are  placed 
near  it,  whilst  it  powerfully  contrasts  dark  colours, 
and  black  most  of  all.  The  term  colour  is,  however, 
equivocal  when  attributed  to  the  neutrals  white,  black, 
and  grays.  Yet  the  artist  is  bound  to  regard  them  as 
colours,  and  in  philosophic  strictness  they  are  such, 
latently  compounded  and  compensated ;  for  a  thing 
cannot  but  be  that  of  which  it  is  composed,  and  the 
neutrals  are  composed  of  and  comprehend  all  colours. 

Among  all  colours,  white  is  the  nearest  allied  to 
yellow,  and  is  in  itself  a  pleasing  and  cheerful  colour, 
which  takes  every  hue,  tint,  and  shade,  and  harmonizes 
with  all  other  colours.  It  is  the  contrast  to  black, 
added  to  which  it  gives  solidity  in  mixture  with  other 
colours,  as  already  stated. 

It  will  thus  be  seen  that  white  is  of  more  extensive 
use  in  painting  than  any  other  colour,  and  hence  it  is 
of  the  first  importance  to  the  painter  to  have  its 
pigments  of  the  best  quality.  The  following  are  the 
whites  most  generally  used : — 

White  Lead 

Is  the  body  colour  for  most  whites  used  in  oil  painting. 
It  is  made  by  suspending  rolls  of  thin  sheet  lead,  or 
small  bars,  over  malt  vinegar  or  pyroHgneous  acid  in 
close  vessels,  the  evaporation  of  the  acid  being  kept  up 
by  the  vessels  being  placed  in  some  substance  engender- 
ing heat,  or  in  a  steam  bath.  The  commercial  white 
lead  is  generally  adulterated  with  native  sulphate  of 
baryta,  or  heavy  spar,  and  sometimes  with  chalk. 

The  following  is  a  simple  method  by  which  pure 
White  lead  may  be  prepared  when  it  may  not  be 
possible  to  obtain  the  article  by  purchase,  and  in  these 
days  of  emigration  such  circumstance  may  very  possibly 
arise : — Procure  an  earthen  vessel  having  a  cover 
something  like  a  colander,  but  having  bars  across 
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instead  of  being  pierced  with  holes.  This  should  be  of 
earthenware,  and  may  be  made  of  strips  of  clay  strongly 
burnt,  or,  for  temporary  purposes,  it  may  be  made  of 
wood.  Pour  vinegar  into  the  vessel  until  it  nearly 
reaches  the  bars,  and  on  these  place  narrow  strips  of 
common  lead  rolled  up  into  scrolls;  these  should  be 
carefully  scraped  before  being  used,  «o  that  they  may 
be  freed  from  all  dirt;  they  may  be  placed  all  over 
the  bars,  care  being  taken  that  they  do  not  touch  each 
other.  The  pot  is  then  put  over  a  gentle  heat,  and  the 
fumes  of  the  vinegar  corroding  the  lead  reduces  it  to  a 
white  powder  ready  for  mixture. 

The  White  lead  for  oil  painting  is  sold  ground  up  in 
oil  to  a  thick  paste  ;  of  course,  infinitely  too  thick  for 
use :  it  therefore  requires  further  admixture.  Having 
placed  some  of  it  in  a  pot,  pour  on  it  a  small  quantity 
of  oil  and  turpentine,  and  stir  with  a  stiff  palette 
knife  or  flat  stick  until  the  particles  of  the  pigment  are 
separated  and  a  perfectly  smooth  mixture  is  obtained ; 
still,  however,  of  too  great  consistency  for  use.  It 
should  next  be  passed  through  a  tin  strainer  or  a  piece 
of  canvas,  after  which  driers  are  to  be  added,  and  the 
paint  diluted  to  the  proper  consistency  for  work. 

When  the  White  lead  is  to  form  the  basis  of  a  tint, 
the  staining  colour  should  be  separately  ground  in  oil, 
and  should  be  added,  a  very  little  at  a  time,  to  the 
white.  In  this  matter  the  utmost  caution  must  be  used, 
for,  as  some  colours  are  more  powerful  than  others,  the 
careless  use  of  them  frequently  causes  great  waste,  by 
necessitating  the  addition  of  more  white  in  order  to 
lower  the  tint,  and  thus  a  greater  quantity  than  is 
required  for  use  has  often  to  be  mixed.  A  small 
portion  of  the  required  tint  should  be  first  mixed  in  a 
gallipot,  or  on  a  palette,  so  that  an  idea  may  be  formed 
of  the  relative  proportion  of  staining  colour  required ; 
and  in  order  that  the  effect  may  be  tried,  the  quantity 
for  use  can  then  be  compounded  to  match  this  sample. 

The  following  are  other  white  oxides  of  lead.  The 
heaviest  and  whitest  of  these  are  the  best,  and  in  point 
of  colour  and  body  are  superior  to  all  other  whites. 
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They  are  all,  when  pure  and  properly  applied  in  oil 
and  varnishes,  safe  and  durable,  and  dry  well.  Excess 
of  oil,  however,  discolours  them,  and  in  water  painting 
they  are  changeable  even  to  blackness.  They  have 
also  a  destructive  effect  on  all  vegetable  lakes,  except 
the  madder  lakes  and  madder  carmines.  They  are 
equally  injurious  to  Red  and  Orange  leads,  or  Minium, 
King's  and  Patent  Yellow,  Massicot,  Gamboge,  Or- 
piment,  &c.  ;  but  Ultramarine,  Red,  and  Orange 
Vermilion,  Yellow  and  Orange  chromes,  Madder  colours, 
Sienna,  earth,  Indian  Red,  and  all  the  Ochres,  compound 
with  these  whites  with  Httle  or  no  injury.  As  already 
stated,  in  oil  painting  white  lead  is  essential  in  the 
ground  in  dead  colouring,  in  the  formation  of  tints  of 
all  colours,  and  in  scumbling,  either  alone  or  mixed 
with  other  pigments ;  it  is  also  the  best  local  white 
when  neutralised  with  black.  But  these  pigments 
should  not  be  employed  in  water-colour  painting,  dis- 
temper, crayon  painting,  or  fresco,*  nor  with  any 
having  an  inflammable  basis,  or  liable  to  be  destroyed 
by  fire;  for  with  all  such  they  occasion  change  of 
colour,  either  by  becoming  dark  themselves  or  by 
causing  the  colours  with  which  they  are  mixed  to  fade. 

Cleanliness  in  using  these  colours  must  be  specially 
enjoined,  for  although  (Field)  not  virulently  poisonous, 
they  are  pernicious  when  taken  into  or  imbibed  by  the 
pores  or  otherwise,  as  are  all  other  pigmerits  of  which 
lead  is  the  basis. 

Flake  White 

Is  an  English  white  lead  in  the  form  of  flakes  or  scales, 
from  which  it  derives  its  name.  It  is  equal  or  some- 
times superior  to  Crems  white,  and  is  an  oxidized  car- 
bonate of  lead,  not  essentially  differing  from  the  last 
mentioned.  Other  white  leads  seldom  equal  it  in  body, 
and  when  levigated  it  is  called  ^'body  white." 

Flake  white  ranks  next  in  body  or  density  to  White 
lead,  and  is  employed  in  the  better  class  of  work  where 

*  The  colours  specially  adapted  for  these  branches  are  given  in 
"  The  Grammar  of  Colouring." 
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great  purity  of  tone  is  required ;  it  is  mostly  used  over 
white  lead,  which,  possessing  greater  body,  is  used  as 
a  base. 

London  and  Nottingham  Whites. 

The  best  of  these  do  not  differ  in  any  essential  par- 
ticular from  the  white  leads  of  other  manufactories ; 
the  latter,  being  prepared  from  flake  white,  is  generally 
the  greyest  of  the  two.  The  inferior  white  leads  are 
adulterated  with  whiting  or  sulphate  of  barytes  and 
other  earths,  which  injure  them  in  body  and  bright- 
ness, dispose  them  to  dry  more  slowly,  to  keep  their 
places  less  firmly,  and  to  discolour  the  oil  with  which 
they  are  applied. 

The  above  are  carbonates  of  lead,  and  are  liable  to 
froth  or  bubble  when  used  with  aqueous,  spirituous,  or 
acid  preparations.  There  are  no  better  whites  for 
architectural  painting,  and  for  all  the  purposes  of 
common  oil  painting ;  they  are  kept  in  the  shops 
under  the  names  of  best  and  common  white  leads, 
ready  ground  in  oil,  and  require  only  to  be  diluted 
with  linseed  oil,  and  more  or  less  turpentine,  accord- 
ing to  the  work. 

Krems,  or  Kremnitz,  or  Crems  White. 

This  is  a  white  carbonate  of  lead  which  derives  its 
name  from  Krems,  or  Crems,  in  Austria,  or  Kremnitz 
in  Hungary ;  and  is  also  called  Vienna  white,  being 
brought  from  Vienna  in  cakes  of  a  cubical  form. 
Though  highly  reputed,  it  has  no  superiority  over  the 
best  English  white  leads ;  and  varies,  like  them, 
according  to  the  degree  of  care  or  success  with  which 
it  has  been  prepared. 

French  White  (Blanc  d' Argent,  or  Silver 
White). 

These  are  all  names  given  to  a  white  lead  which  is 
brought  from  Paris  in  the  form  of  drops.     It  is 
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exquisitely  white,  but  of  less  body  than  flake  white, 
and  has  all  the  properties  of  white  leads ;  but,  being 
liable  to  the  same  changes,  is  unfit  for  general  use  as 
a  water  colour,  though  good  in  oil  or  varnish. 

EoMAN  White 

Is  of  the  purest  white  colour,  but  difiers  from  the 
former  only  in  the  warm  flesh  colour  of  the  external 
surface  of  the  large  square  masses  in  which  it  is 
usually  prepared. 

Sulphate  of  Lead 

Is  an  exceedingly  white  precipitate  from  any  solution 
of  lead  by  sulphuric  acid.  It  much  resembles  French 
white,  and  has,  when  well  prepared,  most  of  the  pro- 
perties of  the  best  white  leads,  but  is  rather  inferior  in 
body  and  permanency. 

Zmc  White. 

The  foregoing  are  the  principal  whites  of  lead,  but 
there  are  many  other  whites  used  in  painting ;  amongst 
these  must  be  mentioned  zinc  white,  which  is  an  oxide 
of  zinc.  It  is  perfectly  durable  both  in  oil  and  water, 
but  is  unfortunately  wanting  in  body,  which  renders 
it  less  useful  to  the  house  painter,  who  is  restricted  as 
to  the  thickness  and  number  of  the  coats  he  applies, 
than  to  the  artist,  who  is  more  free  in  this  respect ;  and 
the  use  of  zinc  white  is  only  resorted  to  where  extreme 
delicacy  is  necessary. 

Spanish  White. 

Bougeval  white,  Gypsum,  Eouen  white,  and  White  of 
Troyes  are  all  preparations  of  the  clay  or  chalk  of 
various  countries,  as  their  names  import,  and  are 
used  in  painting  in  distemper.  Spanish  white  is 
the  common  whiting,   which   is   made  from  chalk, 
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neutralised  by  the  addition  of  water  in  which,  alum 
has  been  dissolved,  and  afterwards  washed  in  several 
waters. 

None  of  the  above  pigments  incorporate  well  with 
oil,  nor  do  they  possess  lustre  or  durability  when  used 
with  oil  or  varnish ;  but  if  used  with  size,  and  suffered 
to  dry,  may  be  varnished  and  look  nearly  as  well  as 
oil  colour. 


CHAPTER  X. 


BLACK. 

Black*  is  tlie  last  and  lowest  in  the  series  or  scale  of 
colours  descending — the  opposite  extreme  from  white, 
the  maximum  of  colour.  To  be  perfect  it  must  be 
neutral  with  respect  to  colours  individually,  and  abso- 
lutely transparent  or  destitute  of  reflective  power  in 
regard  to  light ;  its  use  in  painting  being  to  represent 
shade  or  depths,  of  which  it  is  the  element  in  a  picture 
and  in  colours,  as  white  is  of  light. 

As  there  is  no  perfectly  pure  and  transparent  black 
pigment,  black  deteriorates  all  colours  in  deepening 
them,  as  it  does  all  warm  colours  by  partially  neutral- 
ising them,  but  it  combines  less  injuriously  with  cold 
colours.  Though  it  is  the  antagonist  or  contrast  of 
white,  yet,  added  to  it  in  minute  portions,  it  in  general 
renders  white  more  neutral,  solid,  and  local,  with  less 
of  the  character  of  light.  Impure  black  is  brown  ;  but 
black  in  its  purity  is  a  cold  colour,  and  communicates 
this  quality  to  all  light  colours :  thus  it  blues  white, 
greens  yellow,  purples  red,  and  degrades  blue  and  other 
colours :  hence  the  artist  errs  who  regards  black  as  of 
nearest  afl&nity  to  hot  and  brown  colours. 

It  is  the  most  retiring  of  all  colours,  which  property 
it  communicates  to  other  colours  in  mixture.  It 
heightens  the  effect  of  warm  as  well  as  light  colours 
by  a  double  contrast  when  opposed  to  them,  and  in 
like  manner  subdues  that  of  cold  and  deep  colours ; 
but  in  mixture  or  glazing  these  effects  are  reversed,  by 
*     Grammar  of  Colouring." 


54 


COLOURS  USED  IN   HOUSE  PAINTiNG 


reason  of  the  predominance  of  cold  colour  in  the  con- 
stitution of  black.  Having,  therefore,  the  double  office 
of  colour  and  of  shade,  black  is  perhaps  the  most 
important  of  all  colours  to  the  artist,  both  as  to  its  use 
and  avoidance. 

Black  is  to  be  considered  as  a  synthesis  of  the  three 
primary  colours — the  three  secondaries  or  the  three 
tertiaries,  or  of  all  these  together ;  and,  consequentl}^, 
also  of  the  three  semi-neutrals,  and  may  accordingly 
be  composed  of  due  proportions  of  either  tribe  or  triad. 
All  antagonistic  colours  or  contrasts,  also,  afford  the 
neutral  black  by  composition ;  but  in  all  the  modes  of 
producing  black  by  compounding  colours,  blue  is  to  be 
regarded  as  its  predominating  colour,  and  yellow  as 
subordinate  to  red,  in  the  proportions,  when  their  lines 
are  true,  of  eight  blue,  five  red,  and  three  yellow.  It 
is  owing  to  this  predominance  of  blue  in  the  constitu- 
tion of  black,  that  it  contributes,  by  mixture,  to  the 
pureness  of  hue  in  white  colours,  which  in  general 
incline  to  warmth ;  and  it  produces  the  cool  effect  of 
blueness  in  glazing  and  tints,  or  however  otherwise 
diluted  or  dilated.  It  accords  with  the  principle  here 
inculcated,  that  in  glass-founding  the  oxide  of  Manga- 
nese, which  affords  the  red  hue,  and  that  of  Cobalt, 
which  affords  the  blue,  are  added  to  the  brown  or 
yellow  first,  to  produce  a  velvety-black  glass ;  and  that 
the  dj^er  proceeds  to  dye  black  upon  a  deep  blue  basis  of 
indigo,  with  the  ruddy  colour  of  madder,  and  the  yellow 
of  quercitron,  galls,  sumach,  &c.,  and  experience  coin- 
cides in  principle  in  these  practices ;  but,  if  the  prin- 
ciple be  wanting,  the  artist  will  often  fail  in  his  per- 
formances. 

All  colours  are  comprehended  in  the  synthesis  of 
black ;  consequently,  the  whole  sedative  power  of 
colour  is  comprised  in  black.  It  is  the  same  in  the 
synthesis  of  white,  and,  with  like  relative  consequence, 
white  comprehends  all  the  stimulating  powers  of  colour 
in  painting.  It  follows  that  a  little  black  or  white  is 
equivalent  to  much  colour,  and  hence  their  use  as 
colours  requires  judgment  and  caution  in  painting; 
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and,  in  engraving,  black  and  white  supply  the  place  of 
colours,  and  hence  a  true  knowledge  of  the  active  or 
sedative  power  of  every  colour  is  of  great  importance 
to  the  engraver. 

By  due  attention  to  the  synthesis  of  black  it  may 
be  rendered  a  harmonious  medium  to  all  colours,  and 
it  gives  brilliancy  to  them  all  by  its  sedative  effect  on 
the  eye,  and  its  power  of  contrast ;  nevertheless,  we 
repeat,  as  a  pigment  it  must  be  introduced  with 
caution  in  painting,  when  hue  is  of  greater  importance 
than  shade ;  and  black  pigments  produced  by  char- 
ring have  a  disposition  to  rise  and  predominate  over 
other  hues,  and  to  subdue  the  more  delicate  tints  by 
their  chemical  bleaching  power  upon  other  colours,  and 
their  own  disposition  to  turn  brown  or  dusky. 

And  for  these  reasons,  deep  and  transparent  colours, 
which  have  darkness  in  their  constitution,  are  better 
adapted,  in  general,  for  producing  true,  natural,  and 
permanent  effects. 

Black  is  to  be  regarded  as  a  compound  of  all  other 
colours,  and  the  best  blacks  and  neutrals  of  the  painter 
are  those  formed  with  colours  of  sufficient  power  and 
transparency  on  the  palette  ;  but  most  of  the  black  pig- 
ments in  use  are  produced  by  charring,  and  owe  their 
colour  to  the  carbon  they  contain, — such  as  ivory  and 
bone  blacky  blue  black,  Frankfort  black,  &c.  The  three 
first  are  most  in  use,  and  vary  according  to  their  modes 
of  preparation  or  burning ;  yet  fine  Frankfort  blacky 
though  principally  confined  to  the  use  of  the  engraver 
and  printer,  is  often  preferable  to  the  others. 

The  following  are  the  blacks  in  general  use  in  house 
painting ; — 

Vegetable  Black. 

This  pigment  is  now  very  extensively  employed, 
superseding  to  a  great  extent  the  use  of  lamp  black,  to 
which  it  is  in  every  way  superior.  Mr.  Callingham,in 
his  excellent  work,  says,  It  is  not  quite  so  intense 
as  ivory  black,  but  possesses  more  friendly  and  agree- 
able qualities.    The  best  way  to  procure  it  is  to  buy 
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it  in  a  dry  state,  in  which  it  resembles  soot,  and  is  so 
exceedingly  light,  that  an  ounce  or  two  will  fill  a  gal- 
lon measure.  It  is  free  from  grit,  and  only  requires  to 
be  '  rubbed  up '  with  a  palette  knife  on  a  marble  slab, 
instead  of  grinding.  It  should  never  be  diluted  with 
linseed  oil,  because,  if  it  were,  it  would  never  dry ;  and 
it  is  not  advisable  to  employ  turpentine,  but  always  the 
best  boiled  oil,  and  a  little  varnish  will  improve  it. 
A  small  quantity  of  driers  should  be  added,  to  ensure 
its  drying  with  a  uniformity  of  surface/' 

Lamp  Black. 

This  very  useful  pigment  is  simply  the  soot  obtained 
from  resinous  woods,  tallow,  coal  tar,  &c.  It  is  thus 
a  pure  carbonaceous  substance,  and,  as  will  be  easily 
understood,  it  is  of  very  fine  texture ;  it  is  intensely 
black,  and  is  very  durable  ;  it  works  well,  but  dries 
badly  in  oil.  The  simplicity  of  its  manufacture  will  be 
understood  when  it  is  stated,  that  for  immediate  use  in 
water-colour  painting,  it  may  be  prepared  by  holding 
a  plate  over  the  flame  of  a  lamp  or  candle,  and  adding 
gum  water  to  the  colour  thus  obtained.  A  good  sub- 
stitute is  thus  obtained  for  Indian  ink,  the  colouring 
basis  of  which  appears  to  be  lamp  black. 

We  have  already  stated  that  we  desire  to  help  those 
who  cannot  at  the  moment  obtain  by  purchase  the 
materials  they  require ;  we  therefore  give  the  following 
receipts,  culled  from  various  sources,  for  making  this 
pigment : — 

To  make  Lamp  Black  (on  a  small  scale) — 

1.  A  conical  funnel  of  tin  plate,  furnished  with  a  small 
pipe  to  convey  the  fumes  from  the  apartment,  is  suspended 
over  a  lamp  fed  with  oil,  tallow,  coal  tar,  or  crude  naph- 
tha, the  wick  being  large,  and  so  arranged  as  to  burn 
with  a  full  smoky  flame.  Large,  spongy,  mushroom- 
like concretions,  of  an  exceedingly  light,  very  black, 
carbonaceous  matter,  gradually  form  at  the  summit  of 
the  cone,  and  must  be  collected  from  time  to  time.  The 
funnel  should  be  united  to  the  smoke-pipe  by  means  of 
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a  wire,  and  no  solder  should  be  used  for  the  joints  of 
either. 

2.  (On  a  large  scale.)  Lamp  black  is  made  by  burn- 
ing bone  oil,  previously  freed  from  its  ammonia  or 
common  coal  tar,  and  receiving  the  smoke  in  a  suitable 
chamber.  In  the  patent  process  of  Messrs.  Martin  and 
Grafton,  the  coal  tar  is  violently  agitated  with  lime 
water,  until  the  two  are  well  mixed ;  after  which,  it  is 
allowed  to  subside,  and,  the  lime  water  being  drawn  off, 
it  is  washed  several  times  with  hot  water :  after  sub- 
sidence and  decantation,  it  is  put  into  stills  and 
rectified.  The  tar,  or  liquor  in  the  receiver,  is  then  put 
into  a  long  cast-iron  tube,  furnished  with  numerous 
large  burners,  underneath  which  is  a  furnace  to  heat 
the  pipe  to  nearly  the  boiling  point.  Over  each  burner 
is  a  sort  of  funnel,  which  goes  into  a  cast-iron  pipe  or 
main,  which  receives  in  a  similar  way  from  all  the 
burners  From  this  the  smoke  is  conveyed  by  large 
pipes  to  a  succession  of  boxes  or  chambers,  and  thence 
into  a  series  of  large  canvas  bags,  arranged  side  by 
side,  and  connected  at  top  and  bottom  alternately. 
Fifty  to  eighty  of  these  bags  are  employed,  the  last  one 
being  left  open  to  admit  of  the  escape  of  the  smoke 
which  has  thus  been  made  to  traverse  a  space  of  about 
four  hundred  yards.  As  soon  as  the  bags  contain  any 
considerable  quantity  of  black,  they  are  removed  and 
emptied.  The  black  deposited  in  the  last  bag  is  the 
finest  and  best,  and  it  becomes  progressively  coarser  as  it 
approaches  the  furnace. 

The  state  of  minute  division  in  which  the  carbon 
exists  in  good  lamp  black  is  such  as  cannot  be  given  to 
any  other  matter  ;  not  even  by  grinding  it  on  porphyry 
or  washing  it  over  with  water.  On  this  account,  it 
goes  a  great  way  in  painting.  It  maybe  rendered  less 
oily  and  dryer  by  gentle  calcination  in  close  vessels, 
when  it  is  called  ''burnt  lamp  black,^'  and  may  then  be 
used  as  a  water  colour. 

Ivory  Black  and  Bone  Black. 

These  are  ivory  and  bone  charred  to  blackness  by 
I)  3 
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strong  heats  in  closed  vessels.  These  pigments  vary 
principally  through  want  of  skill  and  care  in  preparing 
them.  When  well  made,  they  are  fine  neutral  blacks, 
perfectly  durable,  and  eligible  for  oil  and  water  paint- 
ing ;  but  when  insufficiently  burnt  they  are  brown, 
and  dry  badly ;  and  when  too  much  burnt,  they  are 
cineritious,  opaque,  and  faint  in  colour.  Of  the  two, 
ivory  black  affords  the  best  pigment ;  but  bone  black  is 
commonly  used. 

Ivory  black,  Oassel  black,  Cologne  black,  are  made 
by  exposing  fragments  or  turnings  of  ivory,  and  the 
like  osseous  parts  of  animals,  to  heat  in  close  vessels 
until  they  are  reduced  to  charcoal ;  when  the  whole 
has  completely  cooled,  the  hard,  carbonaceous  residuum 
must  be  pounded  and  ground  on  porphyry  with  water, 
washed  in  a  filter  with  water,  and  dried.  Bone  black 
of  commerce  is  the  residuum  of  the  distillation  of 
bone  spirit :  it  is  used  as  a  pigment  for  making  black- 
ing, as  a  material  for  moulds  of  founders,  for  clarifying 
and  bleaching  liquids,  and  for  removing  lime  from 
syrup  in  refining  sugar ;  it  is  the  ivory  black  of 
commerce. 

Black  furnished  by  bones  has  a  peculiar  reddish  tint. 
That  produced  by  ivory  is  more  beautiful ;  it  is 
brighter  than  peach- stone  black.  When  mixed  in 
proper  proportions  with  white  lead,  it  forms  a  beautiful 
pearl  gray. 

Frankfort  Black 

Is  made  of  the  lees  of  wine,  from  which  the  tartar 
has  been  washed,  by  burning  in  the  manner  of  ivory 
black.  Similar  blacks  are  prepared  from  vine  twigs 
and  tendrils  which  contain  tartar  ;  also  from  peach- 
stones,  &c.,  whence  almond  black  and  peach  black ; 
and  the  Indians  employ  for  the  same  purpose  the  shell 
of  the  cocoa-nut.  Inferior  Frankfort  black  is,  in  fact, 
merely  the  levigated  charcoal  of  woods,  of  which  the 
hardest,  such  as  box  and  ebony,  afi'ord  the  best. 
Fine  Frankfort  black,  though  almost  confined  to 
copper-plate  printers,  is  one  of  the  best  black  pigments 
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we  possess,  being  of  a  fine  neutral  colour,  next  in 
intensity  to  lamp  black,  and  more  powerful  than  that 
of  ivory.  Strong  light  has  the  effect  of  deepening  its 
colour ;  yet  the  blacks  employed  in  the  printing  of 
engravings  have  proved  of  very  variable  durability 
Tt  is  probable  that  this  black  was  used  by  some  of  the 
Flemish  painters,  and  that  the  pureness  of  the  grays  is 
attributable  to  the  property  of  charred  substances  to 
prevent  discolourment. 

Blue  Black. 

This  is  a  well-burnt  and  levigated  charcoal,  of  a  cool 
neutral  colour,  and  not  differing  in  other  respects  from 
the  common  Frankfort  black.  Blue  black  was  formerly 
much  employed  in  painting,  and,  in  common  with  all 
carbonaceous  blacks,  has,  when  duly  mixed  with  white, 
a  preserving  influence  upon  that  colour  in  two  respects, 
which  it  owes  chemically  to  the  bleaching  power  of 
carbon,  and  chromatically  to  the  neutralising  and 
contrasting  power  of  black  with  white.  A  superior 
blue  black  may  be  made  by  calcining  Prussian  blue  in 
a  close  crucible,  in  the  manner  of  ivory  black ;  and  it 
has  the  important  property  of  drying  well  in  oil. 
Innumerable  black  pigments  may  be  made  in  this  way 
by  charring. 
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YELLOW. 

Yellow  is  the  first  of  the  primary  or  simple  colours, 
nearest  in  relation  to,  and  partaking  most  of  the 
nature  of,  the  neutral  white,  mixed  with  which  it 
affords  the  faint  hues  called  straw-colour,  &c.  It  is 
accordingly  a  most  advancing  colour,  of  great  power  in 
reflecting  light.  Compounded  with  the  primary  Red  it 
constitutes  the  secondary  Orange  (see  diagrams  in 

The  Grammar  of  Colouring  and  its  relatives, 
Scarlet,  &c.,  and  other  warm  colours. 

It  is  the  ruling  colour  in  the  tertiary  Citrine.  It 
characterizes  in  like  manner  the  endless  variety  of  the 
semi-neutral  colours  called  Brown,  and  enters  largely 
into  the  complex  colours  denominated  Buff",  Bay,  Tawny, 
Tan,  Drab,  Chestnut,  Roan,  Sorrel,  Hazel,  Auburn, 
Isabella,  Fawn,  &c.  Yellow  is  naturally  associated  with 
red  in  transient  and  prismatic  colours,  and  they 
comport  themselves  with  similar  affinity  and  glowing 
accordance  in  painting,  as  well  in  conjunction  as  com- 
position. 

In  combination  with  the  primary  Blue,  Yellow 
constitutes  all  the  varieties  of  the  secondary  green, 
and,  SLibordinately,  the  tertiaries  russet  and  olive.  It 
enters  also  in  a  very  subdued  degree  into  cool  semi- 
neutral  and  broken  colours,  and  assists  in  minor  pro- 
portions with  Blue  and  Red  in  the  composition  of 
black. 

As  a  pigment,  Yellow  is  a  tender,  delicate  colour, 
easily  defiled,  when  pure,  by  other  colours  ;  and,  on  the 
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contrary,  it  assists  vision,  and  becomes  more  distinct 
as  a  colour,  in  a  neutral,  somewhat  declining  light. 
These  powers  of  colours  upon  vision  require  the 
particular  attention  of  the  colourist.  To  remedy  the 
ill  effect  arising  from  the  eyes  having  dv\^elt  upon  a 
colour,  they  should  be  gradually  passed  to  its  opposite 
colour,  and  refreshed  in  the  clear  light  of  day. 

In  a  warm  light.  Yellow  becomes  totally  lost,  but  is 
less  diminished  than  all  other  colours,  except  white,  by 
distance.  The  stronger  tones  of  any  colour  subdue 
its  fainter  hues  in  the  same  proportion  as  opposite 
colours  and  contrasts  exalt  them.  The  contrasting 
colours  of  Yellow  are  a  Purple  inclining  to  Blue  when 
the  Yellow  inclines  to  Orange,  and  a  Purple  inclining  to 
Red  when  the  Yellow  inclines  to  Green,  in  the  mean 
proportions  of  thirteen  Purple  to  three  of  Yellow, 
measured  in  surface  or  intensity ;  and  Yellow  being 
nearest  to  the  neutral  white  in  the  natural  scale  of 
colours,  it  accords  with  it  in  conjunction.  Of  all 
colours,  except  white,  it  contrasts  black  most  power- 
fully. 

The  sensitive  effects  of  Yellow  are  gay,  gaudy, 
glorious,  full  of  lustre,  enlivening  and  irritating ;  and 
its  impressions  on  the  mind  partake  of  these  characters, 
and  acknowledge  also  its  discordances. 

The  substitution  of  gold,  &c.,  for  Yellow  by  the  poets 
may  have  arisen  not  less  from  the  great  value  and 
splendour  of  the  metal,  than  from  the  paucity  of  fine 
yellows  among  those  nations  who  celebrated  the  Tyrian 
Purple  or  Eed,  and  the  no  less  famed  Armenian  Blue. 
So,  in  the  beautiful  illuminated  manuscripts  of  old, 
and  in  many  ancient  paintings  which  glowed  with 
Vermilion  or  Ultramarine,  the  place  of  Yellow  was 
supplied  by  gilding  ;  and,  in  most  cases,  the  artist 
trusts  to  the  gilding  of  his  frame  for  some  portion  of 
this  colour  in  his  picture,  and  in  every  case  of  deco- 
rating with  gilding  similar  allowance  should  be  made. 

Yellow  is  a  colour  abundant  throughout  nature,  and 
its  class  of  pigments  abound  in  similar  proportions. 
It  may  be  observed  of  yellow  pigments,  that  they  much 
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resemble  whites  in  their  chemical  relations  in  general, 
and  that  yellow  being  a  primary,  and  therefore  a 
simple  colour,  cannot  be  composed  by  the  admixture  of 
any  other  colours.  The  following  are  the  principal 
yellows  used  in  house  painting  : — 

Chrome  Yellow. 

This  pigment  may  be  obtained  in  three  degrees  of 
colour — pale  or  lemon,  middle,  and  deep.  It  is  of 
modern  introduction  into  general  use,  and  there  are 
several  varieties  of  it,  mostly  chromates  of  lead,  in 
which  the  latter  metal  more  or  less  abounds.  They  are 
distinguished  by  the  pureness,  beauty,  and  brilliancy  of 
their  colours,  which  qualities  are  great  temptations  to 
their  use  in  the  hands  of  the  painter ;  they  are,  not- 
withstanding, far  from  unexceptionable  pigments,  yet 
they  have  a  good  body,  and  go  cordially  into  tint  with 
white,  both  in  water  and  oil ;  but,  used  alone  or  in  tint, 
they  lose  their  pure  colour,  after  some  time  becoming 
even  black  in  impure  air ;  they  nevertheless  resist  the 
sun's  rays  during  a  long  period.  Upon  several  colours 
they  produce  serious  changes,  ultimately  destroying 
Prussian  and  Antwerp  blues,  when  used  with  them  in 
the  composition  of  greens,  &c.  They  are  very  soft  and 
smooth  in  quality,  and  are  easily  ground. 

King's  Yellow^. 

This  pigment  is  also  known  under  the  names  of 
Chinese  Yellow,  Arsenic  Yellow,  and  Yellow  Orpiment. 
It  is  a  sulphuretted  oxide  of  arsenic,  of  a  beautiful,  bright, 
and  pure  yellow  colour,  not  extremely  durable  in  water, 
and  less  so  in  oil.  In  tint  with  White  Lead  it  would  soon 
destroy  it.  It  is  not  subject  to  discoloration  in  impuro 
air.  This  property  is  not,  however,  sufficient  to  redeem 
it  with  the  artist,  as  it  has  a  bad  effect  upon  several 
valuable  colours,  such  as  Naples  Yellow,  and  upon  the 
chromates,  Masticot,  Red  Lead,  and  most  other  oxides  of 
metallic  colours  ;  but  with  colours  dependent  for  their 
hues  upon  sulphur  or  other  inflammables  it  may  be 
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employed  with  less  danger,  and  was  probably  so 
employed  by  the  old  painters,  with  ultramarine,  in  the 
composition  of  their  greens,  and  is  well  suited  to  the 
factitious  or  French  Ultramarine. 

Although  this  pigment  is  not  so  poisonous  as  white 
arsenic,  it  is  dangerous  in  its  effect  upon  health. 
Yellow  Orpiment  is  of  several  tints,  from  bright  cool 
yellow  to  warm  orange,  the  first  of  which  is  most  sub- 
ject to  change;  and  it  has  appeared  under  various  forms 
and  denominations.  These  seem  to  have  been  used  by 
several  of  the  old  masters  with  especial  care  to  avoid 
mixture,  and  as  they  dry  badly,  and  the  oxides  of  lead 
used  in  rendering  oils  drying,  destroy  their  colour, 
levigated  glass  was  employed  with  them  as  a  drier ; 
or,  perhaps,  they  were  sometimes  used  in  simple  varnish. 
They  are  found  in  a  native  state  under  the  name  of 
zarnic,  or  zarnich,  varying  in  colour  from  warm  yellow 
to  green.  But  Orpiment,  in  all  its  varieties,  powerfully 
deprives  other  substances  of  their  oxygen,  and  there- 
fore is  subject  to  change,  and  to  be  changed  by  every 
pigment  whose  colour  depends  on  that  element,  and 
more  especially  all  metallic  colours  ;  if  employed,  they 
must  therefore  be  so  in  a  pure  and  unmixed  state. 

Naples  Yellov^. 

Naples  Yellow  is  a  compound  of  the  oxides  of  lead 
and  antimony,  anciently  prepared  at  Naples  under  the 
name  of  Giallolini.  It  is  supposed  also  to  have  been  a 
natural  production  of  Vesuvius  and  other  volcanoes,  and 
is  a  pigment  of  deservedly  considerable  reputation.  It 
is  not  so  vividly  coloured  as  either  of  the  preceding, 
but  is  variously  of  a  pleasing  light  warm  yellow  tint ; 
like  all  the  yellows  already  mentioned,  it  is  opaque,  and 
is  in  this  sense  of  good  body,  and  covers  well.  It  is 
not  changed  by  the  light  of  the  sun,  and  may  be  used 
safely  in  oil  or  varnish  under  the  same  management 
as  the  whites  of  lead ;  but,  like  these  latter  j)igments 
also,  it  is  liable  to  change  even  to  blackness  by  damp 
and  impure  air,  when  used  as  a  water  colour,  or  unpro- 
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tected  by  oil  or  varnish.  Iron  is  also  destructive  of 
the  colour  of  Naples  Yellow,  on  which  account  great 
care  is  requisite  in  grinding  and  using  it,  not  to  touch  it 
with  the  common  steel  palette  knife,  but  to  compound  its 
tints  on  the  slab  or  palette  with  a  spatula  of  ivory  or 
horn.  For  the  same  reason  it  may  be  liable  to  a  change 
in  composition  with  the  ochres,  Prussian  and  Antwerp 
blues,  and  all  other  pigments  of  which  iron  is  an  in- 
gredient or  principle.  Oils,  varnishes,  and  in  some 
measure  strong  mucilages,  are  preventive  of  chemical 
action  in  the  compounding  of  colours,  bj^  intervening 
or  clothing  the  particles  of  pigments,  and  also  preserving 
their  colours  ;  and  hence  in  some  instances  heterogeneous 
and  injudicious  tints  and  mixtures  have  stood  well,  but 
are  not  to  be  relied  on  in  practice. 

Used  pure  or  with  White  lead  (the  affinity  with 
which  gives  permanency  to  their  tints),  Naples  Yellow 
is  a  valuable  and  proved  colour  in  oil,  in  which  also  it 
works  and  dries  well. 

Yellov\^  Ochre, 

Called  also  Mineral  Yellow,  is  a  native  pigment  found 
in  most  countries,  and  abundantly  in  our  own.  It 
varies  considerably  in  constitution  and  colour,  in  which 
latter  particular  it  is  found  from  a  bright  but  not  very 
vivid  yellow  to  a  brown  yellow,  called  spruce  ochre,  and 
is  always  of  a  warm  cast.  Its  natural  variety  is  much 
increased  by  artificial  dressing  and  compounding.  The 
best  yellow  ochres  are  not  powerful,  but,  as  far  as  they 
go,  are  valuable  pigments,  particularly  in  fresco  and 
distemper,  being  neither  subject  to  change  by  ordinary 
light,  nor  much  affected  by  impure  air  or  the  action  of 
lime  ;  by  time,  however,  and  the  direct  rays  of  the  sun, 
they  are  somewhat  darkened,  and  by  burning  are  con- 
verted into  light  reds. 

The  ochres,  which  are  amongst  the  most  ancient  of 
pigments,  may  all  be  produced  artificially,  in  endless 
variety,  as  they  exist  in  nature,  and  iron  is  the  principal 
colouring  matter  in  them  all. 
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Oxford  Ochre. 

This  pigment  is  a  native  of  the  neighbourhood  of 
Oxford  ;  it  is  semi- opaque,  of  a  warm  yellow  colour,  and 
of  a  soft  argillaceous  (or  clayey)  texture,  absorbent  of 
water  and  oil,  in  both  of  which  it  may  be  used  with 
safety,  according  to  the  general  character  of  yellow 
ochres,  of  which  it  is  one  of  the  best.  Similar  ochres 
are  found  in  the  Isle  of  Wight,  in  the  neighbourhood 
of  Bordeaux,  and  various  other  places. 

Stone  Ochre 

Has  been  confounded  with  the  preceding,  which  it 
frequently  resembles,  as  does  also  Roman  ochre.  True 
stone  ochres  are  found  in  balls  or  globular  masses  of 
various  sizes  in  the  solid  body  of  stones  lying  near  the 
surface  of  rocks  among  the  quarries  in  Gloucestershire 
and  elsewhere.  These  balls  are  of  a  smooth  compact 
texture,  in  general  free  from  grit,  and  of  a  powdery 
fracture  :  they  vary  exceedingly  in  colour,  from 
yellow  to  brown  murrey  and  grey  ;  but  do  not  diflfer  in 
other  respects  from  the  preceding,  and  may  be  safely 
used  in  oil  or  water  in  the  several  modes  of  painting. 
Varieties  of  ochreous  colours  are  produced  by  burn- 
ing and  compounding  with  lighter,  brighter,  and 
darker  colours,  but  often  very  injuriously  and.  ad- 
versely to  the  certainty  of  operation,  effect,  and  dura- 
bility. 

Raw  Sienna 

Is  a  ferruginous  (or  impregnated  with  iron)  native 
pigment,  and  appears  to  be  an  iron  ore  which  may  be 
considered  as  a  crude,  natural  yellow  lake,  firm  in  sub- 
stance, of  a  glossy  fracture,  and  very  absorbent.  It  is 
in  many  respects  a  valuable  pigment,  of  rather  an  im- 
pure yellow  colour,  but  has  more  body  and  transparency 
than  the  ochres ;  and  being  little  liable  to  change  by 
the  action  of  either  light,  time,  or  impure  air,  it  may 
be  safely  used,  according  to  its  powers,  either  in  oil  or 
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water,  and  in  all  the  modes  of  practice.  By  burning, 
it  becomes  more  transparent  and  drying,  and  changes 
colour  to  a  red  brown.  Raw  sienna  is  a  valuable  colour 
in  graining. 

Yellow  Lake. 

There  are  several  pigments  of  this  denomination, 
varying  in  colour  and  appearance  according  to  the 
colouring  substances  used,  and  modes  of  preparation  ; 
they  are  usually  in  the  form  of  drops ;  and  their  colours 
are  in  general  of  a  bright  yellow,  very  transparent,  and 
not  liable  to  change  in  an  impure  atmosphere — qualities 
which  would  render  them  very  valuable  pigments  were 
they  not  soon  discoloured  and  even  destroyed  by  the 
opposite  influences  of  oxygen  and  light,  both  in  water 
and  oil,  in  which  latter  vehicle,  like  other  lakes  in  general, 
they  are  bad  dryers,  and  do  not  stand  the  action  of 
white  lead  or  metallic  colours.  If  used,  therefore,  it 
should  be  as  simple  as  possible. 
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EED. 

Red  is  tlie  second  and  intermediate  of  tlie  primary 
colours,  standing  between  yellow  and  blue,  and  in  like 
intermediate  relation  also  to  white  and  black,  or  light 
and  shade.  Hence  it  is  preeminent  among  colours, 
as  well  as  the  most  positive  of  all,  forming  with  Yellow 
the  secondary  orange^  and  its  near  relatives  scarlet,  &c.; 
and  with  blue,  the  secondary  purple  and  its  allies, 
crimson,  &c.  It  gives  some  degree  of  warmth  to  all 
colours,  but  most  to  those  which  partake  of  yellow. 
It  is  the  archeus  or  principal  colour  in  the  tertiary 
Russet;  enters  subordinately  into  the  two  other 
tertiaries.  Citrine  and  Olive;  goes  largely  into  the 
composition  of  the  various  hues  and  shades  of  the 
semi- neutral.  Mar  one  or  Chocolate,  and  its  relatives, 
Puce,  Murrey,  Morella,  Mordore,  Pompadour,  &c., 
and  more  or  less  into  browns,  greys,  and  all  broken 
colours. 

It  is  also  the  second  power  in  harmonizing  and 
contrasting  other  colours,  and  in  compounding  Black 
and  all  neutrals,  into  which  it  enters  in  the  proportion 
of  five,  to  blue  eight,  and  yellow  three.  Red  is  a 
colour  of  double  power  in  this  respect  also,  that  in 
union  or  connection  with  yellow  it  becomes  hot  and 
advancing,  but  mixed  or  combined  with  blue  it  becomes 
cool  and  retiring.  It  is,  however,  more  congenial 
with  yellow  than  with  blue,  and  thence  partakes  more 
of  the  character  of  the  former  in  its  effects  of  warmth, 
of  the  influence  of  light  and  distance^  and  of  action  ou 
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the  eye,  by  whicli  the  power  of  vision  is  diminished 
upon  viewing  this  colour  in  a  strong  light ;  while,  on 
the  other  hand,  Ked  itself  appears  to  deepen  in  colour 
rapidly  in  a  declining  light  as  night  comes  on,  or  in 
the  shade. 

These  qualities  of  Red  give  it  great  importance, 
render  it  difficult  of  management,  and  require  it  to  be 
kept,  in  general,  subordinate  in  painting  ;  hence  it  is 
rarely  used  unbroken  or  as  the  predominating  colour, 
on  which  account  it  will  always  appear  detached  or 
insulated,  unless  it  be  repeated  and  subordinate  in  the 
composition.  Accordingly,  nature  uses  red  sparingly, 
and  with  as  great  reserve  in  the  decoration  of  her 
works  as  she  is  profuse  in  lavishing  green  upon  them, 
which  is,  of  all  colours,  the  most  soothing  to  the  eye, 
and  the  true  compensating  colour,  or  contrasting  or 
harmonizing  equivalent  of  Red,  in  a  proportional 
quantity  of  eleven,  to  five  of  Eed,  according  to  surface  or 
intensity ;  and  is,  when  the  Red  inclines  to  Scarlet  or 
Orange,  a  Blue  Green,  and  v/hen  it  inclines  to  Crimson 
or  Purple,  a  Yellow  Green. 

Red  breaks  and  diffuses  with  White  with  peculiar 
loveliness  and  beauty,  but  it  is  discordant  when 
standing  with  orange  only,  and  requires  to  be  joined 
or  accompanied  by  their  proper  contrasts  to  resolve 
or  harmonize  their  dissonance.  In  landscapes,  &c., 
abounding  with  views  allied  to  green,  a  red  object, 
properly  placed,  according  to  such  hues  in  light,  shade, 
or  distance,  conduces  wonderfully  to  the  life,  beauty, 
harmony,  and  connection  of  the  colouring ;  and  this 
colouring  is  the  chief  element  of  beauty  in  floral 
nature,  the  prime  contrast  and  ornament  of  the  gree 
garb  of  the  vegetable  kingdom. 

Red  being  the  most  positive  of  colours,  and  havin 
the  middle  station  of  the  primaries,  while  black  ana 
white  are  the  negative  powers  or  neutrals  of  colours 
and  the  extremes  of  the  scale.  Red  contrasts  and 
harmonizes  these  neutrals  ;  and  as  it  is  more  nearly 
allied  to  white  or  light  than  to  black  or  shade,  this 
harmony  is  most  remarkable  in  the  union  or  opposition 
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of  white  and  red,  and  this  contrast  most  powerful  in 
black  and  red. 

As  a  colour,  Red  is,  in  itself,  preeminently  beautiful, 
powerful,  cheering,  splendid,  and  ostentatious,  and 
communicates  these  qualities  to  its  two  secondaries,  and 
their  sentiments  to  the  mind. 

Red,  being  a  primary  and  simple  colour,  cannot  be 
composed  by  mixture  of  other  colours  ;  it  is  so  much 
the  instrument  of  beauty  in  nature  and  art,  in  the 
colour  of  flesh,  flowers,  &c.,  that  good  pigments  of  this 
genus  may,  of  all  colours,  be  considered  the  most 
indispensable  ;  we  have,  happily,  therefore,  many  of 
this  denomination,  of  which  the  following  are  the 
principal.* 

Vermilion 

Is  a  sulphuret  of  mercury,  which,  previous  to  its 
being  levigated,  is  called  Cinnahar,  It  is  an  ancient 
pigment,  which  is  found  in  a  native  state  and  produced 
artificially.  The  Chinese  possess  a  native  cinnabar  so 
pure  as  to  require  grinding  only  to  become  very 
perfect  Vermilion,  not  at  all  diff'ering  from  that 
imported  in  large  quantities  from  China  ;  but,  besides 
the  beauty  of  the  natural  pigment,  it  is  supposed  that 
the  Chinese  have  a  process  of  manufacture  which  is  not 
known  to  us,  by  which  the  superior  brilliancy  is 
imparted  to  the  colour.  Chinese  Vermilion  is  of  a 
cooler  tone  than  that  generally  manufactured  from 
factitious  cinnabar  in  England,  Holland,  and  difierent 
parts  of  Europe.  The  artificial,  which  was  anciently 
called  minium — a  term  now  confined  to  Eed  Lead — does 
not  difler  from  the  natural  in  any  quality  essential  to 
its  value  as  a  pigment :  it  varies  in  tint  from  dark  red 
to  scarlet,  and  both  sorts  are  perfectly  durable  and 
unexceptionable  pigments.  It  is  true,  nevertheless, 
that  vermilions  have  obtained  the  double  disrepute  of 
fading  in  a  strong  light  and  of  becoming  black  or 
dark  by  time  and  impure  air.     But  colours,  like 

*  "  Grammar  of  Colouring." 
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characters,  suffer  contamination  and  disrepute  from 
bad  association ;  it  has  happened,  accordingly,  that 
Vermilion,  which,  in  order  to  give  a  crimson  tone  to  it, 
has  been  mixed  with  Lake  or  Carmine,  has  faded  in  the 
light,  and  that  when  it  has  been  toned  to  the  scarlet 
hue  by  Red  or  Orange  Lead,  it  has  afterwards  become 
blackened  by  iuipure  air,  &c. :  both  of  these  adultera- 
tions were  formerly  practised,  and  hence  the  ill-fame  of 
Vermilion.  Mr.  Fields  an  eminent  authority,  however, 
says,  "We  therefore  repeat  that  neither  light,  time, 
nor  foul  air  effects  sensible  change  in  true  vermilions, 
and  that  they  may  be  used  safely  in  either  water,  oil,  or 
fresco,  being  colours  of  great  chemical  permanence. 
Good  vermilion  is  a  powerful,  vivid  colour,  of  great 
body,  weight,  and  opacity :  when  pure,  it  will  be 
entirely  decomposed  and  dissipated  by  fire  in  a  red 
heat,  and  is  therefore  in  respect  to  the  above  mixtures 
easily  tested.  When  red  or  orange  lead  has  been 
substituted  for  or  used  in  adulterating  vermilion, 
muriatic  acid  applied  to  such  pigments  will  turn  them 
more  or  less  white  or  grey ;  but  pure  vermilions  will 
not  be  so  affected  by  the  acid,  nor  will  they  by  pure  or 
caustic  alkalis  which  change  the  colour  of  the  reds  of 
iodine.  Powder  vermilion  may  also  be  tested  in  the 
following  manner  : — Place  a  small  quantity  on  a  piece 
of  paper  on  a  hard  surface,  cover  it  with  a  card  or 
another  piece  of  paper,  and  rub  the  back  of  this  with 
the  thumb  nail,  the  handle  of  a  penknife,  or  other  hard 
substance.  If  the  vermilion  be  pure,  it  will,  on 
removal  of  the  paper,  present  a  smooth  surface  of  the 
uniform  original  colour ;  but  if  adulterated  with  Red 
Lead,  &c.,  the  surface  will  appear  orange  or  yellow. 
And  further,  when  vermilion  has  been  mixed  with 
either  oil,  size,  or  gum- water,  and  allowed  to  stand  for 
a  few  moments,  the  yellow  or  other  pigment  with 
which  it  is  mixed  will  separate  and  rise  to  the  top,  so 
that,  in  using  the  secondary  quality,  it  is  necessary  to 
stir  up  the  paint  before  a  brushful  is  taken,  or  the 
work  will  not  dry  even  in  colour. 

The  name  vermilion^  derived  from  vermiculus  {vermis^ 
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a  worm),  seems  to  have  had  its  origin  in  very  early 
days,  and  would  appear  to  be  the  scarlet  referred  to  in 
the  Bible  (Exod.  xxviii.  5),  where  the  colour  rendered 
in  the  authorised  version  scarlet  is,  in  the  original 
Hebrew,  called    Tolaath  Shani"  {shining  worm). 

The  term  vermiculus  used  by  the  Moors  referred  to 
the  insect  they  called  kermes,  and  hence  it  seems  the 
name  kermesino,  or  cremesino,  which  has  in  our  day 
become  crimson/^ 

By  burning  more  or  less,  vermilion  may  be  brought 
to  the  colour  of  most  of  the  red  ochres. 

The  finest  European  vermilion  was,  until  lately, 
made  at  Utrecht  in  Holland,  and  this  manufactory 
supplied  nearly  all  Europe.  It  is  now,  however, 
manufactured  in  other  places,  particularly  in  Istria. 
The  process  of  manufacture  of  vermilion  is  thus  given 
in  Workshop  Eeceipts,''  by  Mr.  E.  Spon  : — "  1.  Ver- 
milion is  prepared  by  melting  one  part  of  sulphur  and 
adding  to  it  gradually  five  or  six  parts  of  mercury ; 
the  heat  is  continued  until  the  mixture  swells  up,  then 
cover  the  vessel  and  remove  it  from  the  heat ;  when 
the  mixture  is  cold,  reduce  it  to  powder,  and  sublime  it 
in  a  closed  vessel  so  placed  in  a  furnace  that  the  flames 
may  play  freely  around  it  to  about  half  its  height. 
The  heat  is  gradually  increased  until  the  lower  portion 
of  the  subliming  vessel  becomes  red  hot ;  the  cold 
sublimate  is  broken  into  pieces,  ground  in  water  to  a 
fine  powder,  passed  through  a  sieve,  and  dried.  At 
first  the  mixture  becomes  black — takes  the  name  of 
^thiops  mineral,  or  black  sulphuret  of  mercury ;  this 
substance  is  then  reduced  to  powder,  and  sublimed  in 
appropriate  vessels,  when  a  crystallized  mass  is 
obtained,  composed  of  bright  filaments  of  a  violet  tint ; 
by  trituration  it  becomes  of  a  scarlet  colour.  But  the 
mere  grinding  will  not  be  sufiicient  to  give  a  bright 
tone  to  the  vermilion  :  various  methods  are  employed 
for  that  purpose  which  are  not  generally  known. 
Some  manufacturers  grind  their  ingredients  up  with 
plain  water  or  with  urine,  and  afterwards  boil  it  for 
some  time ;  others  treat  it  with  nitric  acid  ;  but  it  does 
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not  happen  that  any  of  the  methods  hitherto  employed 
for  heightening  the  colour  of  vermilion  obtained  by 
sublimation  give  the  same  brightness  as  Chinese  Ver- 
milion, the  preparation  of  which  is  not  known/' 

A  process  invented  by  Kirchoff  is  employed  in  most 
manufactories  for  making  the  finest  qualities  of 
vermilion.  It  is  called  the  humid  process,  from  the 
employment  of  water,  with  which  the  ingredients  are 
triturated  at  a  temperature  of  not  more  than  130°  F., 
until  the  mixture,  which  is  first  black,  turns  a  brownish 
red,  when  the  temperature  is  lowered  to  114°  F.,  and 
steadily  maintained  at  that  until  the  brightest  colour  is 
obtained  ;  it  is  then  allowed  to  subside,  the  liquor  is 
decanted  ofi",  and  the  residue  washed  in  clean  water. 

Indian  Red. 

This  pigment  belongs  to  the  class  of  red  ochres,  com- 
prehending also  Light  Red,  Venetian  Red,  Scarlet 
Ochre,  Indian  Ochre,  Redding,  Ruddle,  Bole,  &c., 
besides  other  absurd  appellations,  such  as  English 
Vermilion  and  Spanish  Brown  or  majolica. 

The  red  ochres  are,  for  the  most  part,  rather  hues  and 
tints  than  definite  colours,  or  more  properly  classed 
with  the  tertiary,  semi-neutral,  and  broken  colours  ; 
they  are,  nevertheless,  often  very  valuable  pigments  for 
their  tints  in  dead  colouring,  and  for  their  permanence, 
&c.,  in  water,  oil,  crayons,  distemper,  and  fresco,  and  in 
a  low  tone  of  colouring  have  the  value  of  primaries. 
The  greater  part  of  them  are  native  pigments,  found  in 
most  countries,  and  very  abundantly  and  fine  in  our 
own  ;  but  some  are  productions  of  manufacture,  and 
we  have  produced  them  in  the  variety  of  nature  by 
art. 

Indian  Red  is  a  native  mineral  production  brought 
from  Bengal.  It  is  a  very  rich  iron  ore — hematite  or 
peroxide  of  iron.  It  is  an  anomalous  red,  of  a  purple- 
russet  hue,  of  a  good  body,  and  valued  when  fine  for  the 
pureness  and  warm  tone  of  its  tints.  In  its  rough  state 
it  is  a  coarse  powder,  full  of  extremely  hard  and  bright 
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particles  of  a  dark  appearance,  somewhat  magnetic,  and 
is  greatty  improved  by  grinding  and  washing  over. 
Its  chemical  tendency  is  to  deepen  ;  nevertheless,  it  is 
very  permanent,  neither  light,  impure  air,  mixture 
with  other  pigments,  stone,  nor  fire  efiecting  in  general 
any  sensible  change  in  it ;  and,  being  opaque,  it  covers 
well.  This  pigment  varies  considerably  in  its  hues, 
that  which  is  most  rosy  being  esteemed  the  best,  and 
affording  the  purest  tints  :  inferior  red  ochres  have  been 
formerly  substituted  for  it,  and  have  procured  it  a 
variable  character  ;  but  it  is  now  obtained  abundantly, 
and  may  be  had  pure  of  respectable  colourmen.  Indian 
Eed  is  artificially  manufactured  by  calcining  sulphate 
of  iron  until  the  water  of  crystallization  is  expelled  ;  it 
is  then  roasted  in  a  fierce  fire  until  acid  vapours  cease 
to  rise  ;  it  is  then  cooled  and  washed  with  pure  water 
until  the  water  ceases  to  affect  litmus  paper  ;  it  is  then 
dried. 

In  using  Indian  Red  as  a  ground,  there  are  two  ways 
of  mixing  it.  1.  With  turpentine,  to  which  a  small 
quantity  of  gold  size  or  varnish  is  added  to  bind  the 
colour.  This  dries  very  rapidly,  but  with  a  flat  or  dull 
surface,  and  therefore  requires  varnishing.  2.  With 
boiled  oil  and  a  little  driers.  This  does  not  dry  as 
quickly  as  the  other,  and  its  surface  is  glossy ;  not 
absolutely  requiring  varnish,  but  a  coat  of  varnish 
improves  the  appearance,  and  acts  also  as  a  pre- 
servative. 

Light  Eed 

Is  an  ochre  of  a  russet-orange  hue,  principally 
valued  for  its  tints.  The  common  Light  Red  is  brown 
ochre  burnt ;  but  the  principal  yellow  ochres  afford  this 
colour  best,  and  the  brighter  and  better  the  yellow 
ochre  is  from  which  this  pigment  is  prepared,  the 
brighter  will  the  red  be,  and  the  better  flesh-tints  will 
it  afford  with  white.  There  are,  however,  native  ochres 
brought  from  India  and  other  countries  which  supply 
its  place,  some  of  which  become  darkened  by  time  and 
impure  air;  but  in  other  respects  Light  Red  has  the 
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general  good  properties  of  other  ochres,  dries  admirably, 
and  is  much  used  both  in  figure  and  landscape 
painting. 

Venetian  Eed. 

This  pigment,  which  is  sometimes  called  scarlet  ochre, 
is  said  to  be  a  native  ochre ;  but  the  colours  sold  under 
this  name  are  prepared  artificially  from  sulphate  of  iron, 
or  its  residuum,  in  the  manufacture  of  acids.  They  are 
all  of  redder  and  deeper  hue  than  Light  Red,  are  very 
permanent,  and  have  all  the  properties  of  good  ochres. 

Red  Lead. 

This  is  a  very  ancient  pigment,  and  has  been  called 
Minium  or  Saturnine  Red.  It  has  also  by  some  old 
writers  been  confounded  with  Cinnabar,  and  called 
sinoper  or  synoper.  It  is  a  deutoxide  of  lead,  prepared  by 
subjecting  massicot  to  the  heat  of  a  furnace  with  an 
expanded  surface  and  free  accession  of  air.  It  is  of  a 
scarlet  colour  and  fine  hue,  warmer  than  common 
vermilion,  bright,  but  not  as  vivid  as  the  biodide  of 
mercury,  though  it  has  the  body  and  opacity  of  both 
these  pigments,  and  has  been  confounded  even  in  name 
with  vermilion,  with  which  it  was  formerly  customary 
to  mix  it.  When  pure  and  alone,  light  does  not  afiect 
its  colour  ;  but  white  lead,  or  any  oxide  or  preparation 
of  that  metal,  mixed  with  it  soon  deprives  it  of  colour, 
as  acids  do  also,  and  impure  air  will  blacken  and 
ultimately  metallize  it. 

On  account  of  its  extreme  fugitiveness  when  mixed 
with  White  lead  it  cannot  be  used  in  tints ;  but  em- 
ployed unmixed  with  other  pigments  in  simple  varnish 
or  oil,  not  rendered  drying  by  any  metallic  oxide,  it 
may,  under  favourable  circumstances,  stand  a  long  time  : 
hence  red  lead  has  a  valuable  character  for  durability. 
It  is  in  itself,  however,  an  excellent  drier  in  oil,  and 
has  in  this  view  been  employed  with  other  pigments ; 
but,  as  regards  colour,  it  cannot  be  mixed  safely  with 
any  other  pigments  than  the  ochres,  earths,  and  blacks 
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in  general.  Used  alone  it  answers,  however,  as  a  good 
red  paint  for  common  purposes. 

Red  lead  is  often  adulterated  with,  brickdust,  which 
may  be  detected  in  the  following  manner : — Heat  the 
red  lead  in  an  iron  crucible,  and  then  treat  it  with 
nitric  acid  diluted ;  the  red  lead  will  thus  be  dissolved, 
but  the  brickdust  will  remain. 

Carmine, 

Or  Carmin  (Arabic  Kermes).  Although  this  colour 
is  not  one  generally  used  in  house  painting,  a  few 
particulars  concerning  that  splendid  colour  may  prov(r 
useful  and  interesting.  The  name  was  originally  given 
only  to  the  fine  feculences  of  the  tinctures  of  kermes 
and  cochineal,  but  now^  generally  denotes  any  pig- 
ment which  resembles  them  in  beauty,  richness  of 
colour,  and  fineness  of  texture ;  hence  we  hear  of  blue 
and  other  coloured  carmines,  though  the  term  is  princi- 
pally confined  to  the  crimson  and  scarlet  colours  pro- 
duced from  cochineal  by  the  agency  of  tin.  These 
carmines  are  the  brightest  and  most  beautiful  colours 
prepared  from  cochineal,  of  a  fine  powdery  texture  and 
velvety  richness  ;  they  vary  from  a  rose  colour  to  a 
warm  red,  work  admirably,  and  are  in  other  respects 
— except  the  most  essential,  the  want  of  durability — 
excellent  pigments  both  in  water  and  oil;  they  have 
not,  however,  any  permanence  in  tint  with  white  lead, 
and  in  glazing  are  soon  discoloured  and  destroyed  by 
the  action  of  light,  but  are  little  affected  by  impure  air, 
and  are  in  other  respects  like  the  lakes  of  cochineal, 
all  the  pigments  prepared  from  which  may  be  tested 
by  their  solubility  in  liquid  ammonia,  which  purples 
lakes  prepared  from  the  woods,  but  does  not  dissolve 
their  colours. 

Carmine  was  first  prepared  by  a  Franciscan  monk,  who 
discovered  it  accidentally  whilst  compounding  some 
medicine  containing  cochineal  and,  in  1656  it  began  to 
be  manufactured.  It  is  the  finest  red  colour  known. 
One  process  for  its  preparation  is  to  digest  1  lb.  of 
cochineal  in  3  gallons  of  water  for  fifteen  minutes ; 
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then  add  1  oz.  of  cream  of  tartar,  heat  gently  for  ten 
minutes ;  add  |  oz.  of  alum,  boil  for  two  or  three 
minutes,  and,  after  allowing  any  impurities  to  settle, 
the  clear  liquid  is  placed  in  clean  glass  pans,  when  the 
carmine  is  slowly  deposited ;  after  a  time  the  liquid  is 
drained  off,  and  the  Carmine  dried  in  the  shade.  In 
the  preparation  of  Carmine  much  depends  on  a  clear 
atmosphere  and  a  bright  sunny  day,  as  the  pretty 
colour  of  carmine  is  never  so  good  when  it  has  been 
prepared  in  dull  weather ;  and  this  accounts  in  a  great 
degree  for  the  superiority  of  French  Carmine  over  that 
prepared  in  England.  The  great  expense  of  fine  Car- 
mine has  led  to  the  fabrication  and  vending  of  several 
substitutes.  Cochineal  consists  simply  of  the  bodies  of 
female  insects  of  a  species  of  coccus,  called  the  cochineal 
cacti,  because  it  feeds  on  plants  of  the  cactus  family, 
— particularly  on  one,  which  is  therefore  designated  the 
cochineal  plant,  but  known  in  Mexico  as  the  Napal, 
which  is  nearly  allied  to  the  prickly  pear.  It  assumes 
a  somewhat  tree-like  form,  and  its  fruit,  although 
eatable,  is  very  inferior  to  that  of  the  prickly  pear.  It  is 
a  native  of  Mexico  and  other  warm  parts  of  America,  and 
is  assiduously  cultivated  in  order  to  what  may  be  called 
the  cultivation  of  the  valuable  insect  which  it  supports. 
This  cultivation  was  carried  on  by  the  Mexicans 
long  before  the  country  was  known  to  the  Europeans : 
it  is  now  carried  on  also  in  some  parts  of  the  West 
Indies  and  in  the  island  of  Tenerifie.  The  Cochineal 
plant  and  insect  have  been  introduced  into  Algeria ; 
but  no  considerable  success  has  yet  attended  the 
attempts  to  introduce  them  into  the  East  Indies, 
although  the  East  India  Company  once  offiered  a 
reward  of  £6,000  for  their  introduction. 

The  Cochineal  insect  is  a  small  creature,  a  pound  of 
cochineal  being  calculated  to  contain  70,000  of  the 
insects  in  a  dried  state.  The  male  is  of  a  deep  red  colour, 
and  has  white  wings.  The  female,  which  is  wingless, 
is  of  a  deep  brown  colour,  covered  with  a  white  powder  : 
the  body  is  flat  beneath  and  convex  above.  When  a 
plantation  of  the  Cochineal  plant  has  been  formed  by 
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cuttings,  which  are  ready  to  receive  the  insects  in 
eighteen  months,  the  cultivator,  who  is  termed  napalero, 
procures  branches  laden  with  cochineal  insects,  and 
keeping  the  branches  until  the  mother  insects  have 
laid  their  eggs,  he  places  their  bodies,  with  the  eggs 
which  they  cover,  in  little  nests  formed  of  some  cottony 
substance,  upon  the  cochineal  plants,  and  the  young 
insects,  when  hatched,  soon  spread  over  the  branches. 

The  gathering  of  the  Cochineal  is  very  tedious,  and 
is  accomplished  by  brushing  the  branches  with  the 
tail  of  a  squirrel  or  other  animal.  The  insects  are 
killed  by  boiling  water,  by  heating  them  in  ovens,  or 
by  exposure  to  the  heat  of  the  sun.  They  must  be 
speedily  killed  to  prevent  them  from  laying  their  eggs, 
which  diminishes  their  value.  When  killed  and  dried 
they  may  be  kept  for  any  length  of  time  without 
injury. 

The  different  appearances  presented  by  Cochineal 
as  brought  to  market  are  ascribed  to  the  different 
modes  of  killing  the  insect.  Cochineal  is  one  of  the 
most  important  exports  of  Mexico. 

Lake. 

The  name  given  to  this  series  of  red  and  other 
coloured  pigments  is  derived  from  the  lac  or  lacca  of 
India ;  they  are  prepared  for  the  most  part  by  precipi- 
tating coloured  tinctures  of  dyeing  drugs  upon  alumine 
and  other  earths,  &c.  The  lakes  are  hence  a  numerous 
class  of  pigments,  both  with  respect  to  the  variety  of 
their  appellations  and  the  substances  from  which  they 
are  prepared.  The  colouring  matter  of  common 
Lake  (drop  lake),  is  Brazil  wood,  which  affords  a  very 
fugitive  colour.  Superior  red  lakes  are  prepared  from 
cochineal,  lac,  and  kermes ;  but  the  best  of  all  are 
those  prepared  from  the  root  of  the  Rubia  tinctoria,  or 
madder  plant. 

Drop  Lake  is  made  by  dropping  moist  lake  through  a 
small  funnel  on  to  a  slab;  the  colour  thus  forms  itself 
into  small  conical  drops,  which  are  afterwards  dried  by 
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a  gentle  heat ;  a  very  little  gum- water  is  commonly 
added  to  the  paste. 

Scarlet  lake  is  also  prepared  in  the  form  of  drops 
from  Cochineal,  and  is  of  a  beautiful  transparent  red 
colour  and  excellent  body,  working  well  both  in  water 
and  oil,  though  like  other  lakes  it  dries  slowly.  Strong 
light  discolours  and  destroys  it,  both  in  water  and  oil ; 
and  its  tints  with  white  lead,  and  its  combinations  with 
other  pigments,  are  not  permanent ;  yet  when  well  pre- 
pared and  judiciously  used  in  sufficient  body,  and  kept 
from  strong  light,  it  has  been  known  to  last  many 
years :  but  it  ought  never  to  be  employed  in  glazing,* 
nor  at  all  in  performance  that  aims  at  high  reputation 
and  durability.  It  is  commonly  tinted  with  vermilion, 
which  has  probably  been  mixed  with  lakes  at  all  times, 
to  give  them  a  scarlet  hue  and  add  to  their  body. 
Florentine  lake,  Hamburg  lake,  Chinese  lake,  Roman 
and  Yenetian  lakes,  are  but  varieties  of  the  same 
pigment. 

EosE  Pink 

Is  a  coarse  kind  of  lake,  produced  by  dyeing  chalk 
or  whole  whiting  with  a  decoction  of  Brazil  wood,  &c. 
It  is  a  pigment  much  used  by  paperstainers  and  in 
the  commoner  distemper  painting,  but  is  too  perish- 
able to  be  used  in  a  higher  class  of  work. 

*  Glazing  is  a  term  used  by  artists  to  designate  the  method  of 
spreading  colour  very  much  thinned  over  parts  of  the  picture  to  which 
it  is  desired  to  impart  extra  richness  and  depth.  The  colours  which 
when  mixed  with  the  proper  richness  become  transparent;  are  called 
glazing  colours. 
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BLUE. 

Blue  is  tlie  third  and  last  of  the  primary  or  simple 
colours,  and  bears  the  same  relation  to  shade  that 
yellow  does  to  light ;  hence  it  is  the  most  retiring  and 
diffusive  of  all  colours,  except  purple  and  black  ;  and  all 
colours  have  the  power  of  throwing  it  back  in  painting 
in  greater  or  less  degree,  in  proportion  to  the  intimacy 
of  their  relation  to  light — first  white,  then  yellow, 
orange,  red,  &c. 

Blue  alone  possesses  entirely  the  quality  technically 
called  coldness  in  colouring,  and  it  communicates  this 
property  variously  to  all  other  colours  with  which  it 
happens  to  be  compounded.  It  is  more  powerful  in 
a  strong  light,  and  appears  to  become  neutral  and 
pale  in  a  declining  light  owing  to  its  ruling  afiinity 
with  black  or  shade  and  the  power  of  absorbing  light; 
hence  the  eye  of  the  painter  is  liable  to  be  deceived 
when  painting  with  blue  in  too  low  a  light,  or  towards 
the  close  of  the  day,  to  the  endangering  of  the  warmth 
and  harmony  of  his  work. 

As  already  stated,  blue  mixed  with  yellow  forms 
green,  and  mixed  with  red  it  iorm.^  purple  ;  it  charac- 
terizes the  tertiary  olive,  and  is  also  the  prime  colour  of 
the  neutral  black,  &c.,  and  also  the  semi-neutral  greys, 
slate,  lead-colours,  &c. :  hence  blue  is  changed  in  hue 
less  than  any  colour  by  mixture  with  black,  as  it  is 
also  by  distance.  It  enters  also  subordinately  into  all 
other  tertiary  and  broken  colours ;  and,  as  nearest  in 
the  scale  to  black,  it  breaks  and  contrasts  powerfully 
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and  agreeably  with  white,  as  in  wachet  or  pale  blues, 
the  sky,  &c.  It  is  less  active  than  the  other  primaries 
in  reflecting  light,  and  therefore  sooner  disappears  by 
distance. 

It  is  an  ancient  doctrine  that  the  azure  of  the  sky 
is  a  compound  of  light  and  darkness,  and  some  have 
argued  hence,  that  blue  is  not  a  primary  colour,  but  a 
compound  of  black  and  white ;  but  pure  or  neutral 
black  and  white  compound  in  infinite  shades,  all  of 
which  are  neutral  also,  or  gray.  It  is  true  that  a 
mixture  of  black  and  white  is  a  cool  hue ;  because  black 
is  not  a  primary  colour,  but  a  compound  of  the  three 
primary  colours,  in  which  blue  predominates,  and  this 
predominance  is  rendered  more  sensible  when  black  is 
diluted  with  white. 

Blue  is  discordant  in  juxtaposition  with  green,  and 
in  a  less  degree  so  with  purple,  both  of  which  are  cool 
colours  ;  and  therefore  blue  requires  its  contrast — orange 
— in  equal  proportion,*  either  of  service  or  intensity, 
to  compensate  or  resolve  its  dissonance  and  correct  its 
coldness. 

Of  all  colours  except  black,  blue  contrasts  w^hite 
most  powerfully.  In  all  harmonious  combinations  of 
colours,  whether  of  mixture  or  neighbourhood,  blue 
is  the  natural  ruling  tone,  universally  agreeable  to 
the  eye  when  in  due  relation  to  the  composition,  and 
may  be  more  frequently  repeated  therein  pure  or 
unbroken  than  any  other  of  the  primaries.  These  are, 
however,  matters  of  taste,  as  in  music,  and  subject  to 
artificial  rules  founded  on  the  laws  of  chromatic  com- 
bination. 

As  Blue  cannot  be  composed  by  mixture  of  other 
pigments,  it  is  an  original  and  primary  colour.  The 
paucity  of  blue  pigments,  in  comparison  with  those  of 
yellow  and  red,  is  amply  compensated  by  their  value 
and  perfection.  The  following  are  the  blues  most 
generally  used  in  house  painting. 

*  See  diagrams  of  colour  in  "The  Grammar  of  Colouring,"  Vol.  186 
of  this  series. 
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Prussian  Blue. 

Tliio  aeep  blue  pigment  was  discovered  in  the  year 
1720  by  Diesbacb,  a  colour-maker  in  Berlin,  and  it 
has  hence  been  called  Berlin  blue.  The  mode  of  manu- 
facture was  published  in  England  by  Dr.  "Woodward, 
in  1724.  It  may  be  prepared  in  several  ways.  (1.)  By 
the  addition  of  a  solution  of  yellow  prussiate  of  potassa 
(ferrocyanide  of  potassium)  to  a  solution  of  sulphate  of 
iron  (green  vitriol).  The  blue  compound  thus  pro- 
duced deepens  in  tint  when  exposed  to  the  air ;  and 
where  it  is  required  of  greater  consistence  or  more 
body,  some  alum  and  carbonate  of  potassa  are  added  to 
the  prussiate  solution  before  mixing  with  the  iron 
solution.  (2.)  By  mixing  solutions  of  yellow  prussiate 
of  potash  and  perchloride  of  iron,  which  yields  the 
variety  known  as  Paris  blue.  (3.)  By  adding  a  solution 
of  the  red  prussiate  of  potash  to  a  solution  of  sulj)hate 
of  iron  ;  and  this  mode  of  preparation  gives  Tiirnbuirs 
blue.  The  Prussian  blue  settles  to  the  bottom  of  the 
mixing  vessels,  and  may  be  collected  and  subsequently 
dried  by  exposure  to  air,  when  it  is  obtained  as  a 
blue  powder.  If  heat  be  applied  during  drying,  the 
material  cakes,  and  when  cut  exhibits  a  lustre  and  hue 
like  copper.  When  alum  has  been  used  in  the  manu- 
facture, the  product  has  an  earthy  fracture.  In 
other  processes  for  the  manufacture  of  Prussian  blue 
numerous  animal  substances,  such  as  dried  blood,  hair, 
wool,  waste  from  skins  and  leather,  flesh,  animal  oils, 
soot,  bone  black,  &c.,  are  employed. 

Prussian  blue  is  a  deep  and  powerful  colour,  of  vast 
body  and  considerable  transparency,  and  forms  tints  of 
much  beauty  with  white  lead,  though  they  are  by  no 
means  equal  in  purity  and  brilliancy  to  those  of  cobalt 
and  ultramarine,  nor  have  they  the  perfect  durability  of 
the  latter. 

When  used  alone  it  can  scarcely  be  distinguished 
as  a  blue,  having  more  the  appearance  of  a  fine  deep 
black,  whilst  all  blacks,  when  placed  near  it,  appear 
grey  ;  it  is  therefore  absolutely  necessary  that  white, 
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varying  in  quantity  according  to  the  tone  of  the  colour 
required,  should  be  added  to  it. 

Although  Prussian  blue  lasts  a  long  time  under 
favourable  circumstances,  its  tints  fade  by  the  action  of 
strong  light,  and  it  is  purpled  or  darkened  by  damp 
or  impure  air.  It  becomes  greenish  also,  sometimes  by 
a  development  of  the  yellow  oxide  of  iron,  and  it  is 
therefore  desirable  to  add  to  it  a  very  small  quantity 
of  crimson  lake,  which  in  a  great  degree  counteracts 
this  tendency.  The  colour  of  this  pigment  has  also  the 
singular  property  of  fluctuating,  or  of  going  and  coming, 
under  some  change  of  circumstances,  which  property 
it  owes  to  the  action  and  reaction  by  which  it  acquires 
and  relinquishes  oxygen  alternately,  and  time  has  a 
neutralising  tendency  upon  the  colour.  It  must  be 
used  carefully  in  mixing,  as  it  is  very  powerful ;  and  so 
much  of  the  colour  with  which  it  is  to  be  mixed  is  often 
required  to  produce  the  desired  tint,  that  a  greater 
quantity  is  compounded  than  is  wanted  at  the  time, 
and  waste  is  thus  caused.  The  most  advisable  plan, 
therefore,  in  mixing  green,  is  to  place  the  yellow^  on 
the  slab,  and  to  add  the  blue  to  it  little  by  little,  until 
the  exact  colour  is  obtained,  each  colour  having  been 
previously  properly  ground  up  in  oil ;  the  green  is 
then  to  be  put  into  the  paint-pot  and  thinned  for  use. 

Prussian  blue  dries  and  glazes  well  in  oil;  but  its  great 
and  principal  use  is  in  painting  deep  blues,  in  which 
its  body  secures  its  permanence,  and  its  transparency 
gives  force  to  its  depth.  It  is  also  valuable  in  compound- 
ing deep  purples  with  lake,  and  is  a  powerful  neutraliser 
and  component  of  black,  and  adds  considerably  to  its 
intensity.  It  is  a  pigment  much  used,  when  mixed 
with  white  lead,  in  the  common  offices  of  painting. 

Antwerp  Blue. 

This  is  a  lighter  coloured  and  somew^hat  brighter 
Prussian  blue — or  ferro-prussiate  of  alumine — having 
more  of  the  terrene  basis,  but  all  the  other  qualities  of 
that  pigment  except  its  depth.  Haarlem  Blue  is  a 
similar  pigment. 
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Brunswick,  Celestial,  and  Damp  Blue. 

Brunswick  or  Celestial  Blue  is  made  by  precipitating 
tlie  alumine  from  a  solution  of  alum  by  carbonate  of 
soda,  washing  the  precipitate^  and  adding  sulphate  of 
baryta,  sulphate  of  iron,  yellow  prussiate  of  potash,  and 
some  bichromate  of  potash. 

When  dried,  this  mixture  is  known  as  Brunswick  or 
celestial  blue ;  but  when  the  sulphate  of  baryta  is  left 
out,  and  the  material  is  not  dried,  it  is  called  damp 
blue. 

French  and  German  Ultramarine. 

The  high  price  of  genuine  Ultramarine  places  that 
celebrated  blue  quite  beyond  the  list  of  colours  used 
by  house  painters,  and  the  factitious  ultramarines  are 
excellent  substitutes  for  the  genuine  article.  It  appears 
that  the  French  chemists,  Clement  and  Desormes,  in 
studying  the  curious  process  of  obtaining  pure  ultra- 
marine from  lapis  lazuli,  by  mixing  it  with  resin,  &c., 
were  led  to  an  analysis  of  the  colouring  matter ;  that 
suggested  to  Guimet  the  idea  of  composing  it  arti- 
ficially. In  this  he  succeeded,  and  obtained  for  his 
discovery  the  prize  of  6000  francs  offered  by  the 
Societe  d'Encouragement  des  Arts.  Almost  simul- 
taneously Gmelin,  in  Tubingen,  gave  an  analysis  and 
a  synthetic  process,  which  also  succeeded ;  and  arti- 
ficial ultramarine  is  now  a  regular  article  of  manu- 
facture. 

Chemical  skill,  however,  is  necessary  to  success,  and 
the  manufacturers'  formulas  are  very  various,  differing 
in  the  qiiantities  of  the  ingredients  and  the  order  of 
mixing  them.  The  German  manufacturers  are  very 
successful,  and  some  of  them  have  recently  produced  a 
fine  green  ultramarine.  The  following  formula,  which 
is  recommended  by  Professor  Miller,  is  one  of  the 
simplest : — 100  parts  of  finely  washed  kaolin,  or  porce- 
lain clay  (silicate  of  alumina),  100  of  carbonate  of 
soda,  60  of  sulphur,  and  12  of  charcoal  are  mixed 
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and  exposed  in  a  covered  crucible  to  a  bright  heat  for 
three  hours  and  a  half,  when  a  green  unfused  residue 
should  be  left.  This  residue,  after  being  well  washed 
and  dried,  must  be  mixed  with  a  fifth  of  its  weight  of 
sulphur,  and  exposed  in  a  thin  layer  to  a  gentle  heat, 
so  as  just  to  burn  off  the  sulphur.  When  this  is 
accomplished,  more  sulphur  must  be  added  and  the 
washing  repeated,  and  so  on  until  the  mass  acquires  a 
light  blue  colour,  which  is  usually  the  case  after  the 
third  roasting.  There  is  reason  to  believe,  from  the 
experiments  of  Wilkins,  that  ultramarine  is  composed 
of  two  portions,  one  of  which  is  constant  in  its  composi- 
tion, and  is  the  essential  colouring  matter,  containing 
about  40  parts  of  silicic  acid,  26  of  alumina,  13  of  sulphur, 
and  21  of  soda,  arranged  as  a  mixture  of  two  silicates  of 
alumina,  sulphite  of  soda,  and  sulphide  of  sodium, 
the  blue  colouring  principle  being  a  compound  of  the 
two  latter  ;  while  the  other  portion  differs  from  the 
former  in  resisting  the  action  of  hydrochloric  acid,  and 
contains  a  variable  amount  of  sand  clay,  oxide  of  iron, 
and  sulphuric  acid. —  {Chambers^ s  Encyclopedia,) 

The  factitious  ultramarines  are  in  general  of  deep 
rich  blue  colours,  darker  and  less  azure  than  fine 
ultramarine  of  the  same  depths,  to  which,  of  course, 
none  of  them  are  equal.  Fire  generally  darkens  these 
colours,  which  are  also  deepened  by  mixture  with  oil. 
When  used  with  size  or  gum  as  a  medium  great  care 
is  required  in  mixing  ;  for  if  too  much  of  the  medium  be 
used,  the  colour  will  dry  much  darker  than  the  original 
powder, — and  if  too  little,  the  blue  will  not  be  fixed,  but 
wn'll  rub  off.  When  thus  mixed,  the  colour  should  be 
tried  before  it  is  taken  into  use. 

Cobalt. 

This  is  a  modern  improved  blue  prepared  with 
metallic  Cobalt  or  its  oxides,  although  it  properly 
belongs  to  a  class  of  pigments,  including  Saxon  blue, 
Dutch  ultramarine,  ThenarcVs  blue,  Royal  blue,  Hungary 
blue,  Small,  Zaffre  or  enamel  blue,  and  DumonVs  blue. 
These  diff'er  principally  in  their  degrees  of  purity,  and 
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the  nature  of  the  earths  with  which  they  are  com- 
pounded. 

The  first  is  the  finest  Cobalt  blue,  and  may  not 
improperly  be  called  a  blue  lake,  the  colour  of  which 
is  brought  up  in  the  manner  of  enamel  blues  ;  and  it  is, 
when  well  prepared,  of  a  pure  blue  colour,  tending 
neither  to  green  nor  purple,  and  approaching  in  bril- 
liancy to  the  finest  ultramarine.  It  has  not,  however, 
the  body,  transparency,  and  depth,  nor  the  natural  and 
modest  hue,  of  the  latter  ;  yet  it  is  superior  in  beauty 
to  all  other  blue  pigments.  Cobalt  blue  works  better 
in  water  than  ultramarine  in  general  does,  and  is  hence 
an  acquisition  to  those  who  have  not  the  management 
of  the  latter,  and  also  on  account  of  its  cheapness.  It 
resists  the  action  of  strong  light  and  acids,  but  its 
beauty  declines  by  time  and  impure  air. 

Indigo, 

Or  Indian  blue,  is  a  pigment  manufactured  in  the 
East  and  West  Indies  from  several  plants,  but  princi- 
pally from  the  Anil,  or  Indigofera.  It  is  of  various 
qualities,  and  has  been  long  known  and  of  great  use 
in  dyeing. 

In  painting  it  is  not  so  bright  as  Prussian  blue,  but 
is  extremely  powerful  and  transparent :  hence  it  may 
be  substituted  for  some  of  the  uses  of  Prussian  blue,  as 
the  latter  now  is  for  indigo. 

It  is  of  great  body,  and  glazes  and  works  well  both 
in  water  and  oil.  Its  relative  permanence  as  a  dye 
has  obtained  it  a  false  character  of  extreme  durability 
in  painting — a  quality  in  which  it  is  very  inferior  even 
to  Prussian  blue. 

Indigo  is  injured  by  impure  air ;  and,  in  glazing,  some 
specimens  are  firmer  than  others,  but  not  durable, — in 
tint  with  white  lead  thej^  are  all  fugitive  :  when  used, 
however,  in  considerable  body  in  shadow  it  is  more 
permanent,  but  in  all  respects  inferior  to  Prussian 
blue  in  painting.  Intense  blue  is  Indigo  refined  by 
solution  and  precipitation,  in  which  state  it  is  equal  in 
colour  to  Antwerp  blue.     By  this  process  India^o 
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becomes  more  durable  and  much  more  powerful,  trans- 
parent, and  deep.  It  washes  and  works  admirably  in 
water  :  in  other  respects  it  has  the  common  properties 
of  indigo. 

The  Indigo  plant,  in  its  general  appearance,  is  not 
unlike  the  lucerne  of  our  fields.  The  seed  is  sown  in 
drills,  about  18  in.  apart,  and  soon  malies  its  appear- 
ance above  the  ground,  when  it  requires  incessant  care 
to  keep  the  weeds  down,  which  would  otherwise  soon 
choke  so  tender  a  crop.  In  about  two  months  the 
plants  begin  to  flower,  and  are  then  cut  down,  but 
shoot  up  again  and  give  two  or  three  irore  crops  in  the 
same  year.  Formerly  indigo  was  carefully  dried  after 
being  cut,  and  even  fire  heat  was  soinetimes  used  for 
the  purpose  ;  but  now,  at  least  in  India,  the  practice  is 
abandoned,  and  it  is  found  in  every  respect  better  to 
use  the  plant  whilst  fresh  and  green.  The  first  process 
is  to  place  in  a  shallow  wooden  vat  as  much  as  will 
loosely  cover  the  bottom  of  it ;  water  is  then  let  in  so 
as  to  cover  the  plants  about  three  inches,  and  heavy 
wooden  frames  are  put  on  the  top  to  prevent  them 
from  floating.  Being  left  in  this  state  for  from  fifteen 
to  twenty  hours,  fermentation  is  set  up,  and  much  gas 
is  disengaged,  the  water  becoming  a  light  green  colour. 
The  green  liquor  is  then  run  off*  into  the  second  vat, 
which  is  placed  below  the  level  of  the  first,  in  which, 
whilst  the  fermentation  process  is  being  repeated  upon 
a  fresh  supply  in  the  first  vat,  it  is  violently  agitated 
by  being  beaten  with  poles  ;  this  causes  the  grain,  as 
it  is  called,  to  separate,  and  the  green  matter  suspended 
in  the  liquor  becomes  blue  and  granular,  and  this 
change  is  promoted  by  the  addition  of  a  little  lime- 
water  from  time  to  time.  When  this  operation  is 
sufficiently  advanced  the  contents  of  the  vat  are 
allowed  to  settle,  and  in  a  short  time  the  now-intensely 
blue  granular  matter  has  sunk  to  the  bottom,  leaving 
the  supernatant  liquor  almost  as  clear  as  water ;  this 
is  then  run  off  nearly  to  the  bottom,  and  the  sediment 
is  run  into  the  third  vat,  which  is  below  the  level  of 
the  second ;  here  it  awaits  several  other  additions  from 
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successive  operations,  and,  a  sufficient  quantity  being 
accumulated  in  the  third  vat,  it  is  suffered  to  subside, 
and  when  thoroughly  settled  the  clear  liquor  is  drawn 
off,  and  the  granular  matter  is  removed  and  filled  into 
coarse  bags,  which  are  hung  up  to  drain.  When 
sufficiently  drained  the  blue  paste  is  filled  into  very 
small  boxes,  about  three  inches  square,  and  set  to  dry 
in  the  sun,  which  soon  renders  it  fit  for  packing. 

There  are,  of  course,  several  other  blues ;  but  the 
above  will  be  sufficient  for  all  purposes,  and  the  house- 
painter  is  urged  not  to  adopt  others  until  he  knows 
their  qualities  from  actual  trial,  and  from  having 
watched  the  effect  which  time  and  exposure  to  atmo- 
spheric action  have  had  upon  them. 
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OEANGE. 

Orange  is  the  first  of  the  secondary  colours  in  rela- 
tion to  light,  and  is  composed  of  yellow  and  red.  A 
true  and  perfect  Orange  is  such  a  compound  of  red  and 
yellow  as  will  neutralise  a  perfect  blue  in  equal  quantity 
of  either  surface  or  intensity,  and  the  proportions  of 
such  compound  are  five  of  perfect  red  to  three  of  perfect 
yellow. 

When  Orange  inclines  to  red,  it  takes  the  name  of 
scarlet^  poppy,  &c.  In  gold  colour,  &c.,  it  leans  towards 
Yellow.  It  enters  into  combination  with  green  in 
forming  the  tertiary  colour  citrine,  and  with  purple  it 
constitutes  the  tertiary  russet ;  it  forms  also  a  series  of 
warm  semi-neutral  colours  with  black,  and  harmonizes 
in  contact  and  variety  of  tints  with  white. 

Orange  is  an  advancing  colour  in  painting  ;  in  nature 
it  is  eflective  at  a  great  distance,  acting  powerfully  on 
the  eye,  diminishing  its  sensibility  in  proportion  to 
the  strength  of  the  light  in  which  it  is  viewed,  and  it 
is  of  the  hue  and  partakes  of  the  character  of  the  vivid- 
ness of  sunshine,  as  it  does  also  of  all  the  powers  of  its 
components,  red  and  yellow. 

Orange  is  pre-eminently  a  warm  colour,  being  the 
equal  contrast  in  this  respect,  as  it  is  also  in  colour,  to 
blue,  to  which  the  attribute  of  coolness  peculiarly 
belongs ;  hence  it  is  discordant  when  standing  alone 
with  yellow  or  with  red,  unresolved  by  their  proper 
contrasts. 

The  list  of  original  Orange  pigments  is  so  de- 
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ficient  that  in  some  treatises  Orange  is  not  even 
named  as  a  separate  colour,  most  of  them  being  classed 
amongst  the  reds  or  yellows.  The  place  of  the  original 
orange  pigments  may  be  supplied  by  mixture  of  the 
two  latter  colours,  by  glazing  the  one  over  the  other, 
by  stippling,  or  other  modes  of  breaking  or  inter- 
mingling them  in  working  according  to  the  style  or 
effect  required.  Mixed  pigments  are  inferior  to  the 
simple  or  homogeneous,  in  colour,  working,  and  other 
properties ;  yet  some  pigments  mix  and  combine  more 
cordially  than  others.  In  oil,  the  compounding  of 
colours  is  more  easily  effected  than  in  water  ;  but  even 
in  paint  mixed  with  oil  there  will  be  a  tendency  of  the 
heavier  component,  the  red — generally  vermilion — to 
sink  to  the  bottom,  and  this  tendency  is  of  course 
greater  in  proportion  to  the  thinness  of  the  paint,  the 
greater  quantity  of  oil  and  turpentine  giving  greater 
freedom  to  the  particles  of  colour.  It  is  therefore 
necessary  that  the  paint  should  be  very  often  stirred 
whilst  it  is  being  used  ;  otherwise,  whilst  one  part  of  the 
surface  painted  will  be  covered  with  the  yellow  pigment 
only,  another  (as  the  colour  approaches  the  bottom  of 
the  paint-pot)  will  be  painted  orange,  and  at  last  the 
paint  will  be  red  only.  The  paint  should  not  be  stirred 
with  the  brush,  for  some  of  the  red  particles  will  lodge 
between  the  hairs  and  work  out  from  time  to  time,  pro- 
ducing dark  streaks  which  are  ditficult  to  remove,  and 
which  destroy  the  level  appearance  of  the  painted 
surface. 

Chrome  Orange. 

This  is  a  beautiful  orange  pigment,  and  is  one  of  the 
most  durable  and  least  exceptional  of  chromates  of 
lead,  and  not  of  iron,  as  it  is  commonly  called,  or  Mars 
scarlet — another  misnomer  of  this  pigment,  which  is 
truly  a  subchromate  of  lead. 

It  is,  when  well  prepared,  of  a  brighter  colour  than 
vermilion,  but  is  inferior  in  durability  and  body  to  the 
latter  pigment,  being  liable  to  the  changes  and  affinities 


90 


COLOURS  USED  IN   HOUSE  PAINTING. 


of  tlie  chrome  yellows  in  a  somewhat  less  degree,  but 
less  liable  to  change  than  the  orange  oxide  of  lead. 

Laque  minerale  is  a  French  pigment — a  species  of 
chromic  orange,  similar  to  the  above.  This  name  is 
also  given  to  orange  oxide  of  iron  and  chromate  oj 
mercury,  which  is  improperly  classed  as  a  red  with 
vermilion  ;  for  though  it  is  of  a  bright  ochreous-red 
colour  in  powder,  it  is,  when  ground,  of  a  bright  orange- 
ochre  colour,  and  affords  with  white  very  pure  orange- 
coloured  tints  ;  it  is  nevertheless  a  bad  pigment,  since 
light  soon  changes  it  into  a  deep  russet  colour,  and  foul 
air  reduces  it  to  extreme  blackness. 

Orange  Ochre, 

Called  also  Spanish  ochre,  &c.,  is  a  very  bright  yellow 
ochre  burnt,  by  which  operation  are  acquired  warmth, 
colour,  transparency,  and  depth.  In  colour  it  is 
moderately  bright,  forms  good  flesh  tints  with  white, 
dries  and  works  well,  both  in  water  and  oil,  and  is  a 
very  durable  and  eligible  pigment. 

Orange  Lead 

Is  an  oxide  of  lead  of  a  more  vivid  and  warmer 
colour  than  red  lead,  but  in  other  respects  it  does  not 
differ  essentially  from  that  pigment  in  its  qualifications 
for  working. 


CHAPTER  XV. 


GKEEN. 

Green,  wliicli  occupies  the  middle  station  in  tbe 
general  scale  of  colours  and  in  relation  to  light  and 
shade,  is  the  second  of  the  secondary  colours.  It  is 
composed  of  the  extreme  primaries,  yellow  and  blue, 
and  is  most  perfect  in  hue  when  constituted  in  the 
proportions  of  three  of  yellow  to  eight  of  blue  of 
equal  intensities  ;  because  such  a  green  will  perfectly 
neutralise  and  contrast  a  perfect  red  in  the  proportions 
of  eleven  to  five,  either  of  space  or  power,  as  adduced 
in  the  scale  of  chromatic  equivalents  given  in  The 
Grammar  of  Colouring    (Vol.  186  of  this  series). 

Of  all  compound  colours  Green  is  the  most  effective, 
distinct,  and  striking,  affecting  the  mind  with  surprise 
and  delight  when  first  produced  by  the  mixture  of 
blue  and  yellow ;  so  dissimilar  in  its  constituents  does 
it  appear  to  the  imtutored  eye.  Green  mixed  with 
orange  converts  it  into  the  extreme  tertiary,  citrine, 
and  mixed  with  purple  it  becomes  the  other  extreme 
tertiary,  olive  ;  hence  its  relations  and  accordances  are 
more  general,  and  it  contrasts  more  agreeably  with  all 
colours,  than  any  other  individual  one. 

It  gives  the  beautiful  verdant  garb  to  the  vegetable 
creation,  affording  the  greatest  repose  to  the  eye,  and 
supporting,  at  the  same  time  that  it  harmonizes  with, 
the  variously  coloured  flowers  with  which  this  garden 
of  the  world  is  adorned.  It  is  indeed  in  every  respect 
a  central  or  middle  colour,  being  the  contrast  and 
compensatory  of  the  middle  primary,  red,  on  the  one 
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hand,  and  of  the  middle  tertiary,  russet,  on  the  other ; 
and,  unlike  the  other  secondaries,  all  its  hues,  whether 
tending  to  blue  or  yellow,  are  of  the  same  denomi- 
nation. 

The  principal  discord  of  Green  is  blue,  and  when 
they  approximate  or  accompany  each  other  they 
require  tc  be  resolved  by  the  opposition  of  warm 
colours  ;  and  it  is  in  this  way  that  the  warmth  of 
distance  and  the  horizon  reconcile  the  azure  of  the 
sky  with  the  greenness  of  a  landscape.  Its  less 
powerful  discord  is  yellow,  which  requires  to  be  simi- 
larly resolved  by  a  purple  red  or  its  principles. 

In  its  tones  Gfreen  is  cool  or  warm,  sedate  or  gay, 
either  as  it  inclines  to  blue  or  to  yellow ;  yet  it  is  in  its 
general  effects  cool,  calm,  temperate,  and  refreshing ; 
and,  having  little  power  in  reflecting  light,  is  in  a 
mean  degree  a  retiring  colour,  and  readily  subdued  by 
distance ;  for  the  same  reasons  it  excites  the  retina  less 
than  most  colours,  and  is  cool  and  grateful  to  the  eye. 
As  a  colour  individually,  Green  is  eminently  beautiful 
and  agreeable,  but  it  is  so  more  particularly  when 
contrasted  with  its  compensatory  colour,  red,  as  it  often 
is  in  nature,  and  even  in  the  green  leaves  of  the 
young  shoots  of  plants  and  trees,  and  they  are  the 
most  generally  attractive  of  all  colours  in  this  respect. 
They  are  hence  powerful  and  effective  colours  on  the 
feelings  and  passions,  and  require  therefore  to  be 
subdued  or  toned  to  prevent  excitement  and  to  preserve 
the  balance  of  harmony  in  painting. 

Green  being  a  compound  of  blue  and  yellow,  these 
colours  may  be  used  to  supply  the  place  of  green 
pigments  by  compounding   them   according  to  the  ,i 
manner  of  working.  1 

In  common  oil-painting  greens  are  formed  by  the 
mixture  of  the  ordinary  blue  and  yellow  pigments  with 
additions  of  white  ;  but  these  are  less  durable  than 
the  original  green  pigments  prepared  from  copper,  of 
which  there  are  many  different  kinds.  But  the  yellow 
ochres  with  Prussian  blue  afford  more  eligible  pigments 
than  the  brighter  mixtures  of  Chrome  yellow.  Cobalt 
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greens,  Clirome  greens,  and  Prussian  greens  are  names 
for  similar  mixtures. 

Brunswick  Green. 

This  is  one  of  a  large  class  of  pigments  grouped 
under  the  name  of  copper  greens,  comprehending 
amongst  their  number  Verdigris,  Verditer,  Malachite, 
Mineral  green,  Schweinfurt  or  Vienna  green,  Green 
bice,  Scheele's  green.  Emerald  green.  Green  lake, 
Mountain  green,  African  green,  French  green,  Saxon 
green,  Prussian  green,  Patent  green,  Marine  green, 
Olympian  green,  &c. 

The  general  characteristics  of  these  greens  are 
brightness  of  colour,  well  suited  to  the  purposes  of 
house  painting,  but  not  adapted  in  general  to  the 
modesty  of  nature  in  fine  art.  They  have  consider- 
able permanence,  except  from  the  action  of  damp  and 
impure  air,  which  ultimately  turns  them  black,  to 
which  they  have  also  a  tendency  by  time.  They  have 
a  great  body,  and  dry  well  in  oil,  but,  like  the  whites  of 
lead,  are  all  to  a  certain  extent  deleterious  substances. 

Emerald  Green. 

This  is  a  copper  green  upon  a  terrene  base.  It  is 
the  most  vivid  of  this  tribe  of  colours,  being  rather 
opaque,  and  powerfully  reflective  of  light,  and  appears 
to  be  the  most  durable  pigment  of  its  class.  Its  hue  is 
not  common  in  nature,  but  it  is  well  suited  for  brilliant 
works.  It  is  difficult  to  manage  in  oil,  and  dries 
badly.  The  only  true  Emerald  Green  is,  however,  that 
of  chrome,  with  which  metal  nature  gives  the  green 
colour  to  the  emerald.  Emerald  Green  may  be  pur- 
chased ready  ground  in  oil ;  and  in  this  condition  it  is 
best  to  obtain  it,  as  it  is  a  very  difficult  powder  to 
incorporate  with  oil,  and  a  saving  of  time  and  trouble 
is  thus  effected.  It  has  not  much  body,  and  the  best 
plan  to  use  it  is  to  mix  a  small  quantity  of  white  lead 
with  the  first  coat,  using  the  colour  by  itself  for 
finishing  ;  for  the  admixture  of  white,  of  course,  gives 
the  emerald  green  a  pale  hue,  which  is  anything  but 
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agreeable.    It  is  a  bad  dryer,  and  requires  therefore 
the  admixture  of  patent  dryers. 

Chrome  Green. 

The  greens  commonly  so  called  are  compound 
pigments,  of  which  Chrome  Yellow  is  the  principal 
colouring  substance.  These  are  also  called  Brunswick 
green,  &c.,  and  are  compounds  of  chromate  of  lead 
with  Prussian  and  other  blue  colours,  constituting  fine 
greens  to  the  eye,  suitable  for  some  of  the  ordinary 
purposes  of  mechanical  art,  but  unfit  for  fine  art. 

There  is,  however,  a  true  Chrome  Green,  or  native 
green,  the  colouring  matter  of  which  is  the  true  oxide 
of  chrome,  and,  being  free  from  lead,  is  durable  both 
against  the  action  of  the  sun's  light  and  impure  air. 
It  is  of  various  degrees  of  transparency  or  opacity,  and 
of  several  hues  more  or  less  warm  or  cool,  which  are 
all  rather  fine  than  brilliant  greens,  and  afibrd  pure, 
natural,  and  agreeable  tints.  True  Chrome  Greens 
neither  give  nor  receive  injury  from  other  pigments, 
and  are  eligible  for  either  water  or  oil  painting,  in  the 
latter  of  which  they  usually  dry  well.  As  already 
stated,  it  is  to  this  substance  that  the  emerald  owes  its 
green  colour, 

Yerdigris, 

Or  Yiride  ^ris,  is  of  two  kinds,  common  or  impure 
and  crystallized  or  distilled  verdigris — or,  more  pro- 
perly, refined  verdigris.  They  are  both  acetates  of 
copper,  of  a  bright  colour  inclining  to  blue.  They  are 
the  least  permanent  of  the  copper  greens,  soon  fading 
as  water-colours  by  the  action  of  light,  &c.,  and 
becoming  first  white  and  ultimately  black  by  damp 
and  foul  air.  In  oil^  verdigris  is  durable  with  respect 
to  light  and  air  ;  but  moist  and  impure  air  changes  its  | 
colour,  and  causes  it  to  effervesce  or  rise  to  the  surface 
through  the  oil.  It  dries  rapidly,  and  might  be  useful 
as  a  siccific  with  other  greens  or  very  dark  colours. 
Fresh  ground  in  varnish  it  stands  better,  but  is  not, 
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upon  the  whole,  a  safe  or  eligible  pigment  either 
alone  or  compounded. 

Mineral  Green 

Is  the  commercial  name  of  green  lakes,  prepared  from 
the  sulphate  of  copper.  These  vary  in  hue  and  shade,  and 
have  all  the  properties  before  ascribed  to  copper  greens, 
and  afford  the  best  common  greens.  JSTot  being  liable 
to  change  of  colour  by  oxygen  and  light,  these  greens 
stand  the  weather  well,  and  are  excellent  for  the  use  of 
the  house-painter,  &c.,  but  are  less  eligible  in  the  nice 
works  of  fine  art,  having  a  tendency  to  darken  by  time 
and  foul  air. 

Prussian  Green. 

The  pigment  celebrated  under  this  name  is  an 
imperfect  prussiate  of  iron,  or  Prussian  blue,  in  which 
the  yellow  oxide  of  iron  superabounds,  or  to  which 
yellow  tinctures  of  French  berries  have  been  added,  and 
is  not  in  any  respect  superior  as  a  pigment  to  the 
compounds  of  Prussian  blue  and  yellow  ochre.  A 
better  sort  of  Prussian  green  is  formed  by  precipitating 
the  prussiate  of  potash  with  nitrate  of  cobalt. 


CHAPTER  XVI. 


PUEPLE. 

Purple,  tlie  third  and  last  of  the  secondary  colours, 
is,  as  already  stated,  composed  of  red  and  blue  in  the 
proportion  of  five  of  the  former  to  eight  of  the  latter, 
which  constitute  a  perfect  purple^  or  one  of  such  a  hue 
as  will  neutralise  and  best  contrast  a  perfect  yellow,  in 
the  proportions  of  thirteen  to  three^  either  of  surface  or 
intensity.  Tt  forms,  when  mixed  with  its  co-secondary 
colour,  green,  the  tertiary  colour  olive  ;  and  when  mixed 
with  the  remaining  secondary  colour,  orange,  it  consti- 
tutes in  like  manner  the  tertiary  colour,  russet.  It  is  the 
coolest  of  the  three  secondary  colours,  and  the  nearest 
also  to  black  in  respect  to  shade,  in  which  respect, 
and  in  never  being  a  warm  colour,  it  resembles  blue. 
In  other  respects  also  purple  partakes  of  the  properties 
of  blue,  which  is  its  ruling  colour ;  hence  it  is  to  the 
eye  a  most  retiring  colour,  which  reflects  light  little^ 
and  declines  rapidly  in  power  in  proportion  to  the 
distance  at  which  it  is  viewed,  and  also  in  a  declining 
light.    It  is  the  most  retiring  of  positive  colours. 

Purple  is,  next  to  green,  the  most  pleasing  of  the 
consonant  colours,  and  has  been  celebrated  as  a  regal 
or  imperial  colour,  as  much,  perhaps,  from  its  rareness 
in  a  pure  state  as  from  its  individual  beauty.  When 
•nclining  to  the  rose  or  red,  this  colour  takes  the  name 
of  Crimson,  as  it  does  those  of  Violet,  Lilac,  &c.,  when 
it  inclines  towards  the  other  constituents,  which  latter 
colours  it  serves  to  mellow,  or  falls  well  into  shade. 

The  contrast  or  harmonizing  colour  of  Purple  is 
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Yellow,  on  the  side  of  light  and  the  primaries,  and  it  is 
itself  the  harmonizing  contrast  of  the  tertiaries  citrine 
on  the  side  of  shade,  and  less  perfectly  so  of  the  semi- 
neutral  brown. 

Purple,  when  inclining  towards  redness,  is  a  regal, 
magisterial,  and  pompous  colour.  In  its  effects  on  the 
mind  it  partakes  principally,  however,  of  the  powers  of 
its  archeus,  or  ruling  colour,  blue. 

As  the  extreme  primaries  Blue  and  Yellow,  when 
either  compounded  or  opposed,  afford  the  most  pleasing 
consonance  of  the  primary  colours,  so  the  extremes 
Purple  and  Orange  afford  the  most  pleasing  of  the 
secondary  consonances ;  and  this  analogy  extends  also 
to  the  extreme  tertiary  and  semi-neutral  colours,  while 
the  mean  or  middle  colours  afford  the  most  agreeable 
contrasts  or  harmonies. 

Purple  pigments  are  rare,  and  lie  under  a  peculiai 
disadvantage  as  to  apparent  durability  and  beauty  of 
colour,  owing  to  the  neutralising  power  of  yellowness 
in  the  grounds  upon  which  they  are  laid,  as  well  as  to 
the  general  warm  colour  of  light,  and  the  yellow  tend- 
ency of  almost  all  vehicles  and  varnishes  by  which  thij? 
colour  is  subdued  ;  for  the  same  reason  this  colour  dis 
appears  by  candle-light. 

Purple,  then,  being  a  secondary  colour,  composed  of 
blue  and  red,  it  follows  of  course  that  any  blue  and 
red  pigments  which  are  not  chemically  at  variance 
may  be  used  in  producing  mixed  purples  of  any 
required  hue,  either  by  mixture  or  by  working  them 
together  according  to  the  method  of  painting  in  which 
the  colour  is  required.  It  will  of  course  be  understood 
that,  in  such  compounding,  the  more  perfect  the  original 
pigments,  the  better  will  be  the  colour  produced.  In 
these  ways,  Ultramarine  and  the  rose  colours  of  madder 
constitute  excellent  and  beautiful  purples,  which  are 
equally  permanent  in  water  and  oil,  in  glazing  or  in 
tint,  whether  under  the  influence  of  the  oxygenous  or 
the  hydrogenous  principles  of  light  and  impure  air  by 
which  colours  are  subject  to  change.  The  blue  and  red 
of  cobalt  and  madder  afford   good  purples.  Good 
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purples  may  be  made  by  tbe  mixture  of  Ultramarine  and 
Vermilion^  Prussian  blue  and  Lake,  &c.,  with  varied  pro- 
portions of  White,  and  the  predominance  of  either  of 
the  pigments  which  may  be  required  to  give  the  colour 
a  blue  or  red  tendency ;  whilst  by  the  further  addition 
of  white  the  various  tints  of  lavender,  lilac,  &c.,  are 
produced.  For  further  information  as  to  the  various 
purples  used  in  the  arts,  and  also  for  an  account  of  the 
tertiary  colours,  we  refer  the  reader  to  the  Grammar  of 
Colouring." 


CHAPTER  XVII. 


BROWN. 

As  a  colour,  according  to  the  regular  scale  descending 
from  white,  properly  ceases  with  the  tertiary  olive,  the 
neutral  black  would  here  naturally  terminate  the  series ; 
but  as,  in  a  practical  view,  every  class  or  tribe  combines 
with  black  as  it  exists  in  pigments,  a  new  series  or 
scale  of  compounds  arises  having  black  for  their  bases  ; 
these  have  been  distinguished  by  the  term  semi- 
neutrals,  comprehending  Brown,  Maroon,  and  Grey. 

The  term  brown  has,  in  its  widest  sense,  been  used  to 
comprehend  every  denomination  of  dark  broken  colour, 
and  in  a  more  limited  sense  is  the  rather  indefinite 
appellative  of  a  very  extensive  class  of  colours  of  warm 
or  tawny  hues.  Accordingly  we  have  browns  of  every 
denomination  of  colour  except  blues ;  thus,  we  have 
yellow  brown,  red  brown,  orange-brown,  purple  brown, 
&c.  But  it  is  remarkable  that  we  have  in  this  gense  no 
blue  brown,  nor  any  other  coloured  brown,  in  any  but 
a  forced  sense,  in  which  blue  predominates,  such  pre- 
dominance of  a  cold  colour  immediately  carrying  the 
compound  into  the  class  of  grey,  ashen,  or  slate-colour  ; 
hence  brown  comprehends  the  hues  called  dun,  hazel, 
auburn,  &c. 

The  term  hroion  therefore  properly  denotes  a  warm 
broken  colour,  of  which  yellow  is  the  principal  consti- 
tuent ;  hence  brown  is  in  some  measure  to  shade 
what  yellow  is  to  light,  and  warm  or  ruddy  browns 
follow  yellows  naturally  as  shading  or  deepening 
colours.    It  is  hence  also  that  equal  quantities  of  either 
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of  the  three  primaries,  the  three  secondaries,  or  their 
three  tertiaries  produce  variously  a  brown  mixture,  and 
not  the  neutral  black,  &c.,  because  no  colour  is  essen- 
tially single,  and  warmth  belongs  to  two  of  the  pri- 
maries, but  coldness  to  blue  alone.  Browns  contribute 
to  coolness  by  contrast,  when  opposed  to  pure  colours  ; 
hence  their  vast  importance  in  painting,  and  the 
necessity  of  keeping  them  from  other  colours  to  which 
they  give  foulness  in  mixture. 

The  wide  acceptation  of  the  term  brown  has  occa- 
sioned much  confusion  in  the  naming  of  colours,  since 
broken  colours  in  which  red,  &c.,  predominate  have 
been  improperly  called  brown,  and  a  tendency  to  red  or 
hotness  in  browns  obtains  for  them  the  reproachful 
appellation  of  foxiness.  This  term  brown  should  there- 
fore be  confined  to  the  class  of  semi-neutral  colours, 
compounded  of,  or  of  the  hues  of,  either  the  primary 
yellow,  the  secondary  orange,  or  the  tertiary  citrine 
with  a  black  pigment,  the  general  contrast  or  har- 
monizing colour  of  which  will  consequently  be  more 
or  less  purple  or  grey ;  and  with  reference  tt)  black 
and  white,  or  light  and  shade,  it  is  of  the  semi- neutrals 
the  nearest  m  accordance  with  white  and  light. 

Brown  is  a  sober  and  sedate  colour ;  grave  and 
solemn,  but  not  dismal ;  and  contributes  to  the  expres- 
sion of  strength,  stability,  and  solidity,  vigour,  warmth, 
and  in  a  minor  degree  to  the  serious,  the  sombre, 
and  the  sad. 

The  list  of  brown  pigments  is  very  long,  and  that  of 
mixed  browns  literally  endless ;  it  being  obvious  that 
every  warm  colour  mixed  with  black  will  afford  a  i  s 
brown,  and  that  equal  portions  of  the  primaries, 
secondaries,  or  tertiaries  will  do  the  same ;  hence  there 
can  be  no  difiiculty  in  producing  them  by  mixture  when 
required,  which  is  seldom,  as  there  are  many  browns  ,  t 
which  are  good  and  permanent  pigments.    {Field,)  c 

Brown  Pink. 

This  is  a  vegetable  lake,  precipitated  from  the 
decoction  of  French  berries  and  dyeing  woods,  and  is 
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sometimes  tlie  residuum  of  the  dyer's  vat.  It  is  of  a 
fine,  rich,  transparent  colour,  rarely  of  a  true  brown ; 
ii.nd  being  in  general  of  an  orange  broken  by  green, 
it.  falls  into  the  class  of  citrine  colours,  sometimes 
inclining  to  greenness,  and  sometimes  to  the  warmth  of 
orange.  It  works  well  both  in  water  and  oil,  in  the 
latter  of  which  it  is  of  great  depth  and  transparent,  but 
dries  badly.  Its  tints  with  white  lead  are  very  fugitive, 
and  in  thin  glazing  it  does  not  stand.  It  is  not  upon 
the  whole  considered  an  eligible  colour  in  general 
house  painting. 

Burnt  Sienna. 

This  pigment  is  the  Terra  di  Sienna  ("Raw  Sienna,^' 
page  65)  burnt,  and  is  of  an  orange-russet  colour.  It  is 
richer  in  colour,  deeper  and  more  transparent,  and 
works  and  dries  better,  than  raw  sienna ;  but  in 
other  respects  has  all  the  properties  of  the  original  pig- 
ment, and  is  permanent  and  eligible  wherever  it  may  be 
useful,  and  it  is  very  valuable  in  graining.  Burnt 
Sienna  is  the  best  colour  for  shading  gold ;  it  works 
well  on  gold  leaf  when  mixed  with  a  small  quantity  of 
ox  gall  in  w^ater-colour  painting,  or  with  varnish  in  oil- 
painting.  When  Burnt  Sienna  is  used  in  shading  gold, 
it  should  in  the  darkest  parts  be  mixed  with  burnt 
umber  or  vandyke  brown. 

Umber. 

This  pigment,  commonly  called  raw  umber,  is  a 
natural  ochre  abounding  with  oxide  of  manganese, 
said  to  have  been  first  obtained  from  ancient  Ombria, 
now  Spoleto,  in  Italy. 

It  is  found  also  in  England  and  in  most  parts  of  the 
world  ;  but  that  which  is  brought  from  Cyprus  under 
the  name  of  Turkey  umber  is  the  best.  It  is  of  a  brown 
citrine  colour,  semi- opaque,  has  all  the  properties  of  a 
good  ochre,  is  perfectly  durable,  both  in  water  and  oil ; 
it  is  one  of  the  best  drying  colours  we  possess,  and 
injures  no  other  good  pigments  with  which  it  may  be 
mixed.    Although  not  so  much  employed  as  formerly, 
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Umber  is  perfectly  eligible  according  to  its  colour  and 
uses  in  graining. 

Burnt  Umber 

Is  the  previous  pigment  burnt,  by  which  process  it 
becomes  of  a  deeper  and  more  russet  hue.  It  contains 
manganese  and  iron,  and  is  very  drying  in  oil,  in  which 
it  is  employed  as  a  drier.  It  may  be  substituted  for 
Vandyke  brown,  is  a  perfectly  durable  pigment  in 
water,  oil,  and  fresco,  and  may  be  produced  artificially. 
It  is  semi-transparent,  and  is  very  useful  in  shading, 
supporting,  or  deepening  burnt  sienna.  It  gives  excel- 
lent stone  colours  when  mixed  with  white  lead. 

Brown  Ochre, 

Sometimes  called  spruce  ochre,  is  a  dark- coloured  yel- 
low ochre.  It  is  much  employed,  and  affords  useful  and 
permanent  tints.  This  and  all  natural  ochres  require 
grinding  and  washing  over  to  separate  them  from 
extraneous  substances,  and  they  acquire  depth  and  red- 
ness by  burning.  They  form  with  Prussian  blue  a 
variety  of  greens  used  in  landscape  painting,  and  they 
are  also  of  use  in  mixture  with  other  colours. 

Spanish  Brown. 

Spanish  Brown,  or  majolica,  is  an  individual  pig- 
ment belonging  to  the  class  of  red  ochres ;  amongst 
w^hich  are  comprehended  Indian  red,  light  red,  Vene- 
tian red.  Scarlet  ochre,  Indian  ochre,  redding,  ruddle, 
bole,  &c. 

These  pigments  are  for  the  most  part  rather  hues 
and  tints  than  definite  colours ;  they  are,  nevertheless, 
often  very  valuable  pigments  for  their  tints  in  dead 
colouring,  and  for  their  permanence. 

The  greater  part  of  these  are  native  pigments,  found 
in  most  countries,  and  very  abundantly  and  fine  in  our 
own  ;  but  they  have  been  produced  in  great  variety 
by  manufacture. 
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Vandyke  Broavn. 

This  pigment  was  much,  esteemed  and  used  by  the 
celebrated  painter  Yandykc;  whose  name  it  bears.  It 
is  a  species  of  peat  bog  earth,  of  a  fine,  deep,  semi-trans- 
parent brown  colour.  It  is  said  to  have  been  brought 
from  Cassel,  and  this  seems  to  be  justified  by  a  com- 
parison of  Cassel  earth  with  the  browns  of  Vandyke's 
pictures. 

The  Vandyke  Browns  in  use  at  present  appear  to  be 
earthy  pigments  of  a  similar  kind,  purified  in  grinding 
and  washing  over :  they  vary  sometimes  in  hue  and 
in  degree  of  drying  in  oil,  which  they  do  in  general 
but  tardily,  owing  to  their  bituminous  body,  and  are 
durable  both  in  water  and  oil.  Vandyke  Brown  is 
quite  transparent,  and  is  very  much  used  by  grainers. 

PURI-LE  BrOVS^N. 

This  is  a  pigment  of  a  reddish-brown  colour,  not  so 
pure  as  Indian  red,  and  is  very  useful  for  outside  work. 
In  general  tone  it  resembles  a  mixture  of  vermilion 
and  black,  by  which  it  may  in  fact  be  imitated.  It 
should  not  be  mixed  with  linseed  oil,  by  which  its 
drying  is  impeded  :  boiled  oil,  with  a  little  varnish, 
should  therefore  be  employed,  a  small  quantity  of 
dryers  being  added,  in  order  that  the  paint  may  present 
a  uniform  appearance  when  dry. 
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CHAPTER  XVIII. 

GEAINING. 

Graining  is  the  imitation  of  the  natural  veining,  curl, 
&c.,  of  woods,  and  is  performed  in  the  first  case  by 
laying  an  opaque  ground  in  strong  oil  paint  of  the 
general  colour  of  the  wood  to  be  imitated,  but  lighter, 
and,  when  dry,  covering  this  with  a  coat  of  transparent 
colour,  of  the  proper  hue  and  full  depth,  prepared 
either  with  turpentine  or  water  colour. 

The  operations  which  are  given  in  detail  in  the 
description  of  the  methods  of  imitating  the  various 
woods  are  performed  with  common  brushes,  and  as 
soon  as  the  latter  coat  is  dry  the  process  called  the 
over- graining  is  commenced.  This  is  executed  by  a 
variety  of  tools,  consisting  of  broad,  flat,  and  thin 
brushes,  used  either  spread,  turning  the  hand,  or  edge- 
wise,— hair  pencils  of  various  sizes,  combs,  and  rubbers, 
which  being,  as  occasion  requires,  dipped  into  turpen- 
tine or  water,  are  passed  quickly  and  lightly  over  the 
paint,  so  as  to  leave  the  streaky  grains,  curls,  and  knots, 
intended  to  remain,  untouched,  according  to  the  skill  and 
fancy  of  the  grainer,  when  it  is  immediately  wiped  off 
with  a  rag,  which  takes  up  the  upper  coat  of  the  paint 
when  dissolved  by  the  turpentine  or  water,  leaving  the 
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graining  as  required,  and  exhibiting  the  ground  be- 
tween ;  the  various  lines,  eyes,  veins,  knots,  &c.,  are 
then  touched  and  re-touched  until  the  desired  effect  is 
obtained,  the  work  being  subsequently  varnished. 

Of  course  the  skill  and  practice  of  the  grainer  is 
greatly  called  into  requisition  in  these  operations,  which 
are  so  admirably  performed  by  some  as  to  imply,  in 
spite  of  much  that  has  been  said  to  the  contrary,  a 
degree  of  taste,  observation,  and  dexterity  of  hand  that 
places  this  art  in  rank  far  above  that  of  plain  painting. 
The  process  is  apparently  modern,  and  is  said  to  have 
been  first  practised  in  this  country,  where  the  best 
workmen  are  to  be  found. 

The  grainer,  however,  who  has  the  ambition  to  rise 
above  mediocrity  must  bear  in  mind  that  he  will  not 
accomplish  his  object  by  merely  following  the  written 
instructions  hei^e  given,  by  copying  the  examples,  or 
even  by  following  the  generally  accepted  pattern  adopted 
by  the  mass  of  painters.  He  must  think  for  himself, 
must  examine  and  carefully  study  nature,  and  in  this 
way  he  will  understand  the  exact  character  of  each 
wood,  and  will  be  able  to  produce  good  and  natural 
representations  of  it. 

We  give,  in  a  subsequent  chapter,  an  account  of  the 
structure,  growth,  and  ornamental  characters  of  the 
various  woods,  to  which  we  ask  the  special  attention  of 
our  readers ;  and  we  would  further  suggest  that  each 
grainer  should  form  for  himself  a  small  collection  of 
specimens  of  woods,  which  he  may  do  at  a  very  small 
outlay.  He  may,  for  instance,  purchase  a  few  feet  or 
so  of  veneers  cut  from  each  of  the  woods  named,  or 
such  others  as  he  can  obtain.  These  may  be  glued, 
either  by  himself  or  any  cabinet-maker,  on  common 
deal  boards,  and  French  polished  or  oil  rubbed ;  an 
excellent  set  of  examples  of  the  most  perfect  character 
will  thus  be  obtained,  the  uses  of  which  will  quite 
compensate  for  the  trifling  cost  and  small  amount  of 
trouble  by  which  they  have  been  obtained. 

The  plain  painter  having  previously  given  the  new 
wood  three  or  sometimes  four  coats  of  paint,  the  grainer 
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commences  his  work  by  laying  what  is  called  the 
graining  ground,  which  differs  in  composition  accord- 
ing to  the  wood  to  be  imitated.  The  following  colours 
and  methods  of  manipulation  are  those  adopted  by  a 
London  grainer  of  eminence,  and  the  hints  given  may 
therefore  be  depended  upon. 

Bird's-Eye  Maple.    (Plate  I.) 

The  ground  is  to  be  mixed  of  White  lead  and  Vermi- 
lion, of  which,  however,  only  sufficient  must  be  used  to 
neutralise  the  blue  tinge  of  the  White  lead,  but  not  to 
give  it  a  pink  tint.  The  mixture  must  be  rather 
**oily,^'  that  is,  it  must  contain  a  good  quantity  of  oil, 
in  order  that  the  graining  colour  may  not  be  so  much 
absorbed  as  it  would  be  if  the  surface  were  flatted, 
that  is,  coated  with  colour  mixed  principally  with 
turpentine. 

In  order  that  the  graining  colours  which  are  mixed 
with  beer  may  adhere  to  the  ground  which  has  been 
painted  in  oil,  it  is  necessary  that  the  surface  should  be 
prepared.  This  is  done  by  passing  over  it  with  a 
sponge  moistened  with  beer  and  rubbed  with  whiting ; 
when  this  is  dry,  the  distemper  colour  will  work  freely 
over  the  oil,  and  will  adhere  to  it.  This  process  is 
called  cissing. 

The  graining  colour,  which  is  to  be  ground  with 
beer,  consists  of  Vandyke  Brown,  or  Raw  Sienna  and 
Vandyke  Brown,  or  Brown  Lake  and  Drop  Black,  or 
similar  colours,  according  to  the  tint  required,  whether 
brown,  yellow,  or  black  maples. 

With  a  tool  lay  the  colour  over  the  whole  panel,  and 
work  it  level  with  a  hog-hair  mottler — a  flat  tool 
mounted  in  tin ;  then  take  out  some  lights  from  the 
still  wet  colour  by  dabbing  it  with  the  mottler,  at  the 
same  time  drawing  it  along,  by  which  means  the  colour 
is  removed  in  certain  places. 

Soften  the  whole  with  a  badger  softener,  which  is  a 
broad  flat  brush,  the  hairs  of  which  are  so  set  that  they 
spread  outward,  and  may  thus  be  rapidly  and  lightly 
drawn  over  the  work  without  leaving  any  brush  marks, 


GRAINING. 


107 


at  the  same  time  softening  down  the  edges  and  other- 
wise smoothening  the  whole.  Next,  with  a  thinner 
mottler  work  round  the  edges  of  the  lights,  giving  a 
pointed  tendency  to  their  forms,  at  the  same  time  filling 
in  the  finer  work  in  the  darker  spaces.  When  this  has 
again  been  softened,  take  a  hog's  hair  dotter — a  short 
round  brush,  which  may  be  obtained  of  an  even  form  at 
the  end,  or  somewhat  pointed,  or  the  latter  form  may  be 
given  to  it  by  singeing  against  a  red-hot  iron — and  with 
this  draw  from  the  lights  to  the  darker  parts  of  the  work. 

This  part  of  the  process  must  be  done  very  rapidly, 
as  it  must  be  completed  whilst  the  colour  is  w^et ;  it  is 
therefore  obvious  that  such  a  portion  only  should  be 
taken  in  hand  as  can  be  completed  at  once. 

The  next  process  is  that  of  over-graining.  The 
heart,  which  is  indicated  by  numerous  fine  lines,  which 
spread  over  a  portion  of  the  work  in  graceful  wavy 
curls,  can  be  produced  by  a  sable  pencil  dipped  in  Vene- 
tian red,  Indian  red,  or  any  other  suitable  colour  mixed 
with  beer ;  or  an  easier  method  is  to  use  a  red  chalk  pencil  : 
but  for  larger  surfaces  an  implement  called  the  sable 
tube  over-grainer  must  be  used ;  this  consists  of  a 
number  of  sable  pencils  fixed  in  one  broad  tinned  handle. 

The  eyes  are  now  to  be  added.  The  following 
method  will  be  found  very  efiectual : — Roll  a  piece  of 
cloth,  previously  saturated  with  the  over- graining 
colour,  until  a  point  is  formed ;  this  point  must  however 
be  open,  like  the  aperture  in  a  funnel,  but  it  must  be 
semicircular  in  shape,  and  with  this  the  impressions 
are  to  be  made  at  the  points  marked  by  the  dotter. 

The  over-graining  of  maple  should  be  done  on  the 
same  day  as  the  mottling.  When  the  graining  is  quite 
dry,  it  is  to  be  varnished,  a  light  varnish  being  used ; 
and  it  is  to  be  noticed  that  all  graining  executed  in 
distemper  should  receive  two  coats  of  varnish. 

Pollard  Oak.    (Plate  II.) 

The  ground  for  graining  this  wood  varies  according 
to  the  exact  tint  required ;  it  is  composed  in  the  present 
example  ("Plate  11.)  of  White  lead  and  Yellow  Ochre,  or 
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Venetian  Red  and  Yellow  Ochre,  and  the  various  tints 
resulting  from  the  mixture  of  these,  or  Orange  Chrome 
in  different  proportions  with  White  lead  may  be  used;  for 
it  must  be  understood  that  the  tone  of  the  whole  work  in 
graining  is  in  a  very  great  degree  influenced  by  the  colour 
of  the  ground.  The  ground  in  this,  as  in  the  last  example, 
should  be  rather  oily  ;  the  cissing,  however,  should  be 
done  with  whiting  and  water  instead  of  beer.  The 
graining  colour  is  to  be  made  of  Vandyke  Brown, 
mixed  entirely  with  water,  the  work  being  rubbed  in 
with  the  tool  and  mottler,  as  already  described. 

Next,  with  a  tool  dipped  in  a  very  dark  mixture  of 
the  graining  colour,  dab  patches  on  the  wet  work  where 
the  knots  are  required  to  be,  then  with  a  damp  coarse 
sponge  dab  the  dark  knots  well  over,  and  with  another 
piece  of  sponge  draw  round  the  knots,  connecting 
them  into  groups. 

In  commencmg  the  over- graining  next  day,  pass  over 
the  whole  with  the  same  colour  as  before,  but  very 
much  thinner,  and  with  the  softener  draw  the  colour 
into  the  groups  of  knots  ;  next  take  out  some  lights, 
and  nicely  soften  the  whole  in  every  direction  with  the 
badger  softener. 

In  first-class  work,  before  over-graining  dip  a  small 
sable  pencil  in  Vandyke  Brown,  and  draw  fine  free 
veins  from  each  of  the  groups  of  knots  to  the  others,  or 
to  such  spots  as  will  allow  of  free  play  of  the  lines. 

By  using  water  only  in  mixing  the  graining  colour, 
the  grainer  is  enabled  to  over-grain  without  previously 
applying  a  coat  of  varnish  to  bind  the  work,  which 
would  be  necessary  before  he  could  apply  a  second 
wash,  if  beer  had  been  used  in  the  first  colour.  When 
dry,  two  coats  of  pale  oak  varnish  are  to  be  applied. 

Satin  Wood.    (Plate  III.) 

The  ground  for  satin  wood  is  to  be  composed  of  AVhite 
lead,  just  tinted  with  Chrome  Yellow,  Raw  Sienna,  or 
Yellow  Ochre.  The  work  is  to  be  cissed  in  "  with 
whiting  and  beer. 

The  graining  colours  may  be  made  of  either  of  the 


GRAINING. 


109 


following  pigments  mixed  with  beer  : — Middle  Chrome 
and  Drop  Black,  Vandyke  Brown^  E.aw  Sienna  and 
Vandyke  Brown  or  York  Brown  :  the  work  is  to  be 
rubbed  in  level  with  a  tool  and  hog's-hair  mottler. 

Now  moisten  a  rather  coarse  sponge  in  beer,  and 
draw  it  down  the  work  so  as  to  leave  it  in  rather  broad 
streaks  running  in  a  slightly  wavy  or  oblique  direction, 
and  soften  the  work  with  the  badger  softener. 

JNext,  with  a  clean  moist  camel's  hair  mottler,  work 
down  the  edges  of  the  streaks  with  a  jerking  movement, 
so  as  to  give  that  varied  and  fanciful  appearance  so 
much  admired  in  the  natural  wood. 

The  over- graining  colour  is  to  be  mixed  in  beer,  and 
is  to  be  composed  either  of  tints  of  Vandyke,  York 
Brown,  and  Black,  or  other  pigments  of  similar  cha- 
racter, but  differing  from  those  used  in  the  ground. 
The  heart  must  be  done  with  a  small  sable  pencil,  the 
work  being  slightly  brushed  up  with  the  badger. 

The  rest  of  the  over-graining  is  to  be  done  with  a 
sable-tube  over-grainer,  or  with  a  sable  flat  over- 
grainer,  the  hairs  of  which  have  been  separated  with  a 
comb. 

Mahogany.    (Plate  IV.) 

There  are  many  shades  of  mahogany;  the  following 
are  however  the  colours  generally  used,  and  these  may 
be  varied  according  to  taste,  or  may  be  darkened  by 
the  addition  of  pigments  of  a  deeper  hue.  The  ground 
colour  is  to  be  mixed  of  Venetian  Red,  Yellow  Ochre, 
and  White  lead  ;  or  orange  chrome  may  be  substituted 
yellow  ochre,  the  cissing  being  done  with  whiting  and 
beer. 

The  graining  colour  is  to  be  made  of  Vandyke  Brown, 
Vandyke  Brown  and  Black,  Burnt  Sienna  and  Black,  or 
Vandyke  Brown,  to  suit  the  ground.  The  colour,  which 
is  to  be  mixed  with  beer,  is  to  be  rubbed  in  dark  with 
the  tool  and  mottler,  then  with  a  clean  and  moist 
cameFs  hair  mottler  proceed  according  to  the  method 
described  in  relation  to  satin  wood  ;  or,  to  produce  a 
feather  or  curl,  draw  the  colour  with  the  badger  from 
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the  sides  towards  the  middle  of  the  panel.  Much  taste 
and  skill  are  required  in  the  next  process,  which  consists 
in  working  up  the  feather  or  curl;  this  is  done  by 
gathering  up,  as  it  were,  the  grain  from  each  side  to 
culminate  in  the  middle,  W' orking  towards  a  point  which 
must  become  more  and  more  elongated. 

The  process  and  effect  are  difficult  to  describe,  but  the 
workman  is  advised  to  adopt  nature  as  his  model ;  and 
when  he  once  understands  the  result  to  be  attained,  and 
the  means  at  his  disposal,  he  will,  with  a  small  amount 
of  perseverance  and  industry,  soon  discover  the  method 
of  working  by  which  he  may  best  achieve  his  purpose. 

The  curl  and  mottling  of  satin  wood  are  so  much 
like  those  of  mahogany  that  the  same  manipulative 
processes  can  be  adopted  for  both,  with  the  exception 
that  the  pattern  in  the  former  is  smaller  than  that 
in  the  latter. 

The  over-graining  colour  in  mahogany  is  made  of 
Vandyke  Brown,  or  Vandyke  Brown  w4th  a  little  Crim- 
son Lake.  The  tools  used  are  the  hog's  hair  or  sable 
over-grainer  and  a  small  over-graining  comb.  In  a 
curl  or  feather  the  over-graining  must  follow  the 
direction  of  the  curl,  rising  from  the  centre  and 
becoming  gradually  more  pointed  until  it  is  lost  in  the 
general  mottling  of  the  wood :  if  the  wood  is  to  be 
mottled  only,  the  over- graining  must  run  in  the 
direction  of  the  mottling. 

Should  the  work,  when  finished  thus  far,  be  found 
too  light  in  colour,  or  not  sufficiently  rich,  it  must  be 
varnished  or  megilped,'^  the  megilp  being  made  of 
boiled  oil  and  turpentine.  When  this  is  dry,  a 
mixture  of  Brown  Lake  and  black,  or  Burnt  Sienna  and 
black,  or  Vandyke  Brown  and  Crimson  Lake  may  be  I 
rubbed  over  it,  until  the  required  tint  is  obtained ;  the 
whole  is  then  to  be  nicely  stippled  with  a  softener,  and, 
when  dry,  is  to  be  again  varnished.  i 

Walnut.    (Plate  V.) 
The  ground  for  walnut  is  mixed  of  Venetian  Red, 
Yellow  Ochre,  and  a  small  quantity  of  Burnt  Umber 
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with  White  lead  ;  the  work  is  then  to  be    cissed  in 
with  whiting  and  water. 

The  graining  colour  is  to  be  Vandyke  Brown  mixed 
with  water  :  it  is  to  be  rubbed  in  with  a  tool  and 
mottler,  then  mottled  in  the  manner  described  in  the 
first  process  for  Maple,  and  well  softened. 

When  the  colour  is  quite  dry,  take  a  sponge  dipped 
in  beer,  and  damp  the  whole  well  with  it ;  and  when 
this  is  dry,  commence  the  over- graining.  The  colour 
for  this  process  is  Vandyke  Brown  and  Drop  Black 
mixed  with  beer. 

With  a  light  tint  of  this  mixture,  just  sufiicient  to 
show,  and  a  hog's  hair  over-grainer  sketch  the  general 
design  of  the  grain,  and  soften.  When  dry,  with  the 
same  tools,  the  over-grainer  being  divided  by  a  comb, 
and  with  a  darker  shade  of  the  same  colour,  work  up 
the  graining  to  the  required  design,  softening  con- 
tinually during  work.  After  this,  a  good  effect  can  be 
produced  by  dabbing  the  work  with  a  damp  piece  of 
coarse  sponge,  and  then  softening  upwards,  or  in  the 
direction  taken  by  the  grain. 

In  superior  work  the  above  must  be  varnished,  and, 
when  dry,  the  whole  is  to  be  washed  over  with  Vandyke 
Brown  or  Burnt  Sienna  and  water ;  it  is  then  to  be 
mottled  and  well  softened ;  after  this  it  is  to  be  var- 
nished again. 

Wainscot  Oak.    (Plate  VI.) 

The  ground  for  wainscot  oak  is  Yellow  Ochre  and 
White  lead,  or  Venetian  Red,  Yellow  Ochre,  and  White 
lead,  &c.  The  graining  colour  is  a  mixture  of  turpen- 
tine, linseed  oil,  patent  driers,  and  raw  or  burnt 
umber  with  black,  according  as  the  oak  is  required  to 
be  light  or  dark. 

The  work  is  to  be  well  rubbed  in,  level  and  clear ; 
then,  with  a  gutta-percha  comb,  pass  over  the  parts 
required  to  be  veined  ;  then,  with  a  steel  comb,  repeat 
the  process  with  a  wavy  motion. 

Next  wrap  a  piece  of  soft  rag  over  the  thumb,  or 
over  a  piece  of  horn  (called  a    thumb-piece shaped 
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like  the  end  of  the  handle  of  a  spoon,  and  wipe  ont  the 
light  markings,  taking  care  that  no  dark  edges  are  left 
where  the  colour  is  wiped  away — a  result  which  is 
achieved  by  moving  the  cloth  over  the  thumb  or 
thumb-piece  after  each  stroke. 

The  over- graining  is  now  to  be  commenced  by  well 
damping  the  work  with  a  sponge  dipped  in  fuller's 
earth,  pipe-clay,  or  whiting  and  water.  The  colour 
to  be  then  used  is  Yandyke  Brown  mixed  with  water, 
and  applied  with  a  broad  hog's  hair  over-grainer,  to  be 
drawn  straight  down  the  figured  work.  On  the  stiles, 
&c.,  of  doors  a  mottler  may  be  used  in  order  to  darken 
certain  parts,  the  whole  being  well  softened  and  sub- 
sequently varnished. 

EOSEWOOD. 

There  is  so  great  a  variety  of  form  in  the  colour  of 
this  most  elegant  wood,  that  it  is  almost  impossible  to 
find  two  specimens  alike.  This  renders  it  all  the  more 
necessary  that  our  advice,  to  obtain  various  specimens 
of  veneers,  should  be  followed,  in  order  that  the  general 
character  of  the  curl  may  become  thoroughly  impressed 
on  the  mind.  The  learner  will  by  this  means  form  his 
style  upon  the  variety  in  nature,  and  will  be  more 
likely  to  produce  varied  and  truthful  representations 
than  if  he  trusted  to  his  own  fancy  to  design  the 
woods. 

The  ground  is  prepared  with  Yermilion,  Lake,  and 
Flake  White,  mixed  into  a  rosy  tint,  partaking  more  of 
pink  than  scarlet.  When  the  ground  is  quite  dry  and 
smooth,  take  Vandyke  Brown  nearly  opaque,  and  with  a 
small  tool  spread  the  colour  in  various  directions  over 
the  ground,  then  with  another  dry  tool  beat  the 
colour,  whilst  wet,  against  the  grain — that  is,  in  the 
opposite  direction  to  that  in  w^hich  it  was  laid  on. 
Before  the  colour  is  dry,  take  a  piece  of  wash-leather, 
spread  over  the  thumb  or  thumb-piece,  and  with  great 
freedom  take  out  the  lighter  veins ;  have  ready  the 
darkest  tint  of  Vandyke  Brown,  and  with  a  sable  pencil 
give  free  and  strong  touches  under  the  parts  taken  out 
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Willi  the  leather,  and  in  other  parts  where  required ; 
blend  off  the  whole  vv^ith  a  badger-softener,  and  yarnish 
when  dry. 

Another  Rosewood, — This  method  will  produce  a  wood 
of  a  more  brilliant  character.  The  ground  is  composed  of 
Lake,  Vermilion,  and  White,  which  must  be  allowed  to 
become  perfectly  dry  before  the  work  is  proceeded  with. 
The  graining  colour  is  formed  of  Vandyke  Brown  and 
Rose  Pink,  ground  very  finely  in  beer  ;  this  is  laid  on 
with  a  common  tool,  but  not  too  thickly ;  then  taking 
a  common  quill,  draw  the  feather  in  various  directions 
over  the  wet  colour,  giving  the  hand  a  tremulous 
motion  in  parts  where  it  is  desired  to  give  a  w^avy 
appearance  to  the  grain ;  then  take  out  the  small 
bright  lights  with  the  wash-leather  or  cloth,  and 
afterwards  blend  the  whole  with  the  softener.  When 
this  is  dry,  which  will  be  in  a  few  minutes,  give 
very  dark  touches  under  the  light  parts  with  Vandyke 
Brown  and  Rose  Pini^  nearly  opaque.  The  whole  is, 
of  course,  to  be  well  varnished  when  dry. 

Another  and  lighter  Rosewood  may  be  represented  in 
the  following  manner  : — The  ground  is  formed  as  in  the 
last  specimen,  the  graining  colour  being  Vandyke 
Brown  and  Pose  Pink.  This  is  put  on,  not  in  a  mass, 
but  with  an  over-grainer  like  a  wide-toothed  comb. 
The  grain  is  to  be  spread  on  in  streaks  in  a  curled 
direction,  as  if  winding  round  a  knot.  When  this  is 
nearly  dry,  it  is  to  be  passed  over  across  the  grain  with 
a  rather  coarse  graining-comb,  and  some  dark  veins 
curling  down  the  length  of  the  wood  are  to  be  added. 
The  work  will  be  completed  by  subsequent  varnishing. 

Another  excellent  Rosewood — .The  ground  is  Chrome 
Yellow,  Vermilion,  and  White  lead.  The  graining 
colour  is  composed  of  Ivory  Black,  with  Burnt  Sienna 
ground  very  fine,  the  whole  being  well  softened  after 
laying  on.  When  dry,  over-grain  in  a  curly  figure 
with  a  small  graining-brush  and  ivory  black  ;  shade  up 
the  knots  with  a  camel's  hair  brush,  and  finally  glaze 
with  Pose  Pink. 
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Having  thus  described,  as  far  as  possible,  the 
manipulative  processes  employed  in  the  imitation  of 
woods,  we  shall  now  give  the  colours  only  which  are 
used  in  representing  others,  leaving  tho  grainer  to 
adopt  the  methods  already  indicated,  according  to  the 
work  to  be  done. 

Yew-tree. — (1.)  Ground,  Raw  Umber  mixed  with 
White  lead.  Graining  colour,  Vandyke  Brown  and 
Burnt  Sienna  in  equal  parts,  and  ground  in  beer  ;  add  a 
small  quantity  of  Eaw  Sienna.  The  knots  and  other 
markings  to  be  worked  with  the  graining  colour  when 
that  previously  laid  on  has  become  thoroughly  dry. 
(2.)  Ground  colour,  a  mixture  of  White,  Yellow  Ochre, 
and  Venetian  Red.  Graining  colour,  Vandyke  Brown 
and  Burnt  Sienna,  in  beer,  with  a  small  quantity  of 
Raw  Sienna.    The  eyes  or  knots  as  above. 

Hairwood. — (1.)  For  the  first  coat,  mix  a  light  grey, 
of  White  lead,  ground  in  boiled  oil,  with  a  very  small 
portion  of  Prussian  blue,  and  mixed  with  turpentine. 
The  ground  colour  is  the  same,  very  much  thinned  with 
turpentine.  The  graining  colour  is  the  same,  with  the 
addition  of  a  little  more  Prussian  blue,  and  applied 
with  a  feather  in  long  veins.  The  over- graining  is 
done  with  the  ground  colour.  (2.)  Ground  colour, 
white  lead,  tinted  with  equal  quantities  of  Prussian 
Blue  and  Black,  and  thinned  with  turpentine.  The 
graining  colour  is  a  mixture  in  ale  of  Prussian  Blue 
and  Raw  Sienna. 

Graining  and  Marbling  by  Mechanical  Means. 

With  the  view  of  aiding  the  grainer  and  marbler, 
graining  and  marbling  rollers  have  recently  been 
introduced.  These  consist  of  cylinders  fixed  in  frames, 
hy  means  of  which  the  pattern  engraved  on  the  rollers 
is  repeated.  They  are  no  doubt  efiicient  in  certain 
classes  of  work,  but  the  use  of  them  does  not  come 
within  the  scope  of  this  manual. 
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MARBLING. 

We  have  in  the  chapter  on  Graining  recommended 
the  student  to  obtain  pieces  of  veneers  and  to  use  them 
as  examples  for  his  work.  It  is  not  quite  so  easy  to 
obtain  specimens  of  marbles,  but  still  they  may  be  had 
at  the  various  marble  works  in  and  about  London  and 
most  large  towns,  whilst  fine  specimens  may  be  seen  in 
the  Greological  Museum  in  Jermyn  Street.  It  is  much 
to  be  desired  that  the  various  trade-unions  throughout 
the  country  would  add  to  the  many  excellent  objects 
they  have  in  view  that  of  promoting  the  technical 
education  of  their  younger  members,  and  this  might  be 
materially  aided  by  the  formation  of  collections  of  the 
various  raw  and  manufactured  materials,  such  as,  for  in- 
stance, specimens  of  woods  and  marbles ;  for  although 
neither  graining  nor  marbling  are  to  be  absolute  and 
servile  copies  of  single  specimens,  but  rather  general  ren- 
derings of  the  natural  features,  still  this  can  only  be  ac- 
complished by  one  who  possesses  the  knowledge  of  what 
are  the  peculiarities  of  those  natural  features,  and  the 
precise  points  in  which  one  may  differ  from  another.  This 
education  can  only  be  obtained  by  careful  and  accurate 
study  from  natural  specimens.  We  give  the  method  of 
imitating  some  of  the  most  generally  used  marbles. 

Sienna  Marble.    (Plate  VII.) 

The  ground  of  Sienna  marble  is  White  lead  :  the  work 
is  then  to  be  evenly  gone  over  with  white  paint  mixed 
with  equal  quantities  of  turpentine  and  oil.    After  this, 
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mix  two  light  tints,  the  one  consisting  of  Yellow  Ochre 
and  White  lead,  and  the  other  of  Yermilion  and  White 
lead,  both  mixed  with  equal  quantities  of  oil  and  tur- 
pentine, and  with  separate  tools  dab  patches  on  the 
white  paint  whilst  yet  wet,  and  with  a  brush  well 
soften  the  patches  together,  great  care  being  taken  not 
to  allow  the  red  tint  to  be  too  dominant. 

On  a  palette,  on  the  side  of  which  is  placed  a  tin 
dipper  containing  turpentine,  place  a  small  quantity  of 
Blue  Black  (the  oil  colours  sold  in  collapsible  metal 
tubes  are  the  best  for  marbling)  and  a  small  quantity 
of  Purple  Lake  ;  then  with  a  sable  pencil  dipped  in 
turpentine  take  a  thin  wash  of  the  blue  black  and  vein 
on  the  wet  work,  and  soften  ;  then  work  up  the  veins 
further  with  more  Blue  Black,  so  that  the  colour  may 
be  a  little  darker,  but  still  thin  ;  after  this,  with  a  flat 
camel's  hair  fitch  dipped  in  turpentine,  and  a  small 
quantity  of  the  Purple  Lake  and  Blue  Black  mixed, 
apply  very  thin  washes  in  some  of  the  open  spaces,  and 
soften  lightly.  When  dry,  put  in  whites,  with  A\^hite 
lead  mixed  with  turpentine,  using  a  sable  pencil,  and 
subsequently  softening  the  w^ork  with  a  badger.  When 
the  paints  are  quite  hard,  apply  a  light  varnish. 

Italian  Pink  Marble.    (Plate  YIII.) 

Over  a  white  ground  apply  a  coat  of  white  paint  as 
in  the  last  case,  compound  tints  of  Ultramarine  and 
Y'^hite  lead,  and  Vermilion  and  White  lead,  each  being 
mixed  with  equal  quantities  of  oil  and  turpentine,  and 
with  these  dab  patches,  as  already  described,  and  soften. 

On  the  palette  place  some  Indian  Ped,  and  with  a 
small  pigeon  feather  dipped  in  turpentine,  and  some  of 
the  Indian  Ped,  work  the  pattern  and  well  soften. 
When  this  is  dry,  mix  some  White  lead  mixed  rather 
thinly  with  turpentine,  and  flat  the  whole  of  the  work  ; 
then  with  a  feather  dipped  in  turpentine  scumble  over 
the  work,  and  subsequently  put  in  whites  with  White 
lead  and  turpentine.  When  the  work  is  perfectly  hard, 
it  is  to  be  varnished. 
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Yerde  Antique.    (Plate  IX.) 

The  ground  of  Verde  Antique  is  either  black  or  dark 
green,  the  marbling  colours  being  dark  brown  and 
green.  Scumble  over  the  work  with  these,  then  with 
Brunswick  green  and  White  lead  scumble  over  again 
and  soften  with  a  badger  ;  next  with  a  fitch  paint  masses 
of  white  of  various  shapes,  squares,  irregular  triangles, 
&c.,  and  similar  masses  of  black,  as  in  the  illustration. 

The  student  may  here  be  reminded  of  the  difference 
between  scumbling  and  glazing :  in  the  latter,  the 
colours  are  thinly  mixed  so  as  to  be  transparent ;  in  the 
former,  the  colour  is  mixed  thick,  and  thinly  spread  or 
rubbed  on  it  with  a  hard  brush. 

Egyptian  Green  Marble. 

This  marble  in  colour  nearly  resembles  the  Yerde 
Antique :  it  is  a  superior  serpentine ;  and  there  are 
several  sorts,  which  are  called  by  different  names,  which 
would  be  of  but  little  service  to  the  painter,  as  they  are 
all  for  his  purposes  comprehended  under  the  above  title. 
Egyptian  Green  differs  from  Yerde  Antique  in  the  form 
of  the  veins,  which  run  in  a  more  horizontal  direction, 
having  a  greater  quantity  of  small  fossil  substances 
mixed  with  it,  and  the  dark  veins  frequently  running 
in  streaks  which  often  appear  as  if  broken  by  violence. 

Serpentine. 

Of  the  whole  of  this  class  of  marbles  Mr.  Whittock, 
in  his  Painter^s  and  Glazier's  Guide,''  says,  The  same 
kind  of  marble,  though  not  so  variegated  in  vein  or 
colour,  is  found  in  Germany,  Russia,  and  England.  It 
is  called  serpentine  from  its  supposed  resemblance 
to  the  skin  of  the  serpent,  and  in  its  rich  variety  of  colour 
and  almost  indestructible  hardness,  and  is  therefore  emi- 
nently suitable  for  architectural  ornaments. 

"  Noble  or  Precious  Serpentine  has  nearly  the  same 
appearance  with  the  green  marbles  of  the  East,  called 
Egyptian  Green.  The  green  is  generally  the  cold 
colour  of  the  leek,  but  varies  in  shades,  some  appearing 
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in  the  darkest  olive.  The  veins  which  appear  black 
sometimes  run  in  a  horizontal  direction,  and  then  sud- 
denly break  and  appear  nearly  upright ;  in  other  cases 
they  seem  to  have  undergone  a  violent  concussion, 
and  become  broken  and  shivered  to  small  pieces. 
It  is  the  business  of  the  geologist  to  explain  the 
cause  of  this  appearance  in  one  of  the  most  solid  of 
minerals  :  it  is  sufficient  for  the  painter  to  note  the 
character,  so  as  to  reproduce  it  as  far  as  possible  by 
means  of  his  art. 

The  common  Serpentine  is  found  in  great  abundance 
in  the  Isle  of  Anglesea.  It  is  not  so  bright  or  so  varied 
as  the  precious ;  the  dark  shades  of  green  are  much 
broader,  and  the  light  veins  not  so  fine  and  reticulated, 
and  consequently  the  fossil  remains  that  are  white 
show  more  distinctly  in  small,  long,  square  pieces  of 
various  sizes  and  forms.  The  black  vein  is  so  mixed 
with  the  darkest  shades  of  green  as  to  be  scarcely 
perceptible  in  some  instances ;  and  this  renders  the 
marble  somewhat  dull,  and  not  fit  for  ornamental 
painting.'^ 

The  mode  of  producing  all  the  green  marbles,  both 
in  oil  and  distemper  colour,  must  be  the  same  as  that 
directed  for  Verde  Antique.  The  ground  must  in  all 
cases  be  black,  and  the  different  shades  of  green  must 
be  formed  by  scumbling  the  white  over  the  black,  more 
or  less  thickly  according  to  the  variety  of  shade  re- 
quired, and,  when  the  whole  is  finished,  glazing  with 
green  according  to  the  tint  of  the  marble. 

White- VEINED  Marble. 

The  ground  for  this  marble  is  White  laid  perfectly 
smooth  :  the  first  vein  will  be  found,  on  inspecting  a 
specimen,  to  be  very  faint ;  it  is  (says  Mr.  Whittock) 
the  broad  vein  of  the  mica  seen  through  a  great  depth 
of  the  semi-transparent  body  of  the  white.  The  shadows 
of  white  always  partake  of  a  yellow  hue,  and  thus  the 
faint  vein  will  appear  of  a  reddish  grey,  which  is 
formed  by  mixing  white,  black,  and  Indian  red  to  a 
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proper  tint.  This  must  be  scumbled  or  spread  very 
thinly  in  the  forms  that  it  is  intended  that  the  veins 
should  take.  In  relation  to  the  formation  of  marbles, 
it  must  here  be  observed,  that  they  are  beds  of  rock 
that  are  veined  by  metallic  or  other  substances  running 
amongst  them,  and  that  the  veins  always  run  in  the 
direction  of  the  strata,  precisely  as  thin  streams  of 
water  would  if  poured  upon  an  inclined  plane,  such 
as  the  top  of  a  table  slightly  raised  on  one  side. 
If  this  experiment  is  tried,  it  will  be  found  that  the 
streams,  if  they  commence  regularly,  will,  from  some 
inequalities  of  the  surface,  soon  alter  their  course 
and  turn  in  various  directions,  sometimes  joining 
together,  forming  a  sort  of  star,  and  then  spreading 
into  finer  threads,  while  others  will  join  and  form  a 
thick  vein,  but  still  running  in  various  forms  towards 
the  bottom.  This  is  precisely  the  way  in  which  the 
various  substances  spread  themselves  on  the  limestone, 
of  course  penetrating  the  surface  and  interspersed  with 
the  strata. 

From  this  experiment,  the  painter  will  see  that 
however  he  may  vary  the  direction  of  the  veins,  they  must 
all  appear  to  be  travelling  to  the  same  point  by  different 
roads,  and  nothing  can  be  more  contrary  to  nature  than 
those  violcDt  and  eccentric  breaks  which  painters  of 
veined  marbles  usually  practise.  This  will  apply  to 
all  marbles,  except  Porphyry,  Black  and  Gold,  and 
Florentine. 

(1.)  The  first  broad  vein  of  the  marble  having  been 
rather  faintly  painted,  the  veins  nearer  the  surface  are 
next  to  be  put  in.  They  are  made  a  little  darker  by 
the  addition  of  Black,  and  are  to  be  drawn  very  thin, 
taking  the  direction  of  the  broad  faint  vein,  and  being 
divided  according  to  previous  studies  from  nature. 
The  veins  which  are  nearest  the  surface  must,  of  course, 
be  darker  than  the  others ;  and  the  colour  may  be 
darkened  and  warmed  by  the  still  further  addition  of 
black,  with  a  little  lake  and  blue.  This  vein  should  be 
drawn  with  a  fine  sable  pencil  very  thin,  and  made  to 
take  nearly  the  direction  of  the  last  veining.  Only 
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very  little  is  required,  but  it  must  be  put  in  with  spirit 
and  skill,  and  the  beauty  of  the  work  will  thereby  be 
greatly  enhanced. 

The  whole  of  these  veins  are  put  on  one  upon  the 
other  whilst  wet,  and  blended  together  with  the  badger 
softener.  When  quite  dry  the  dark  vein  may  be  re- 
touched either  wholly  or  in  parts. 

(2.)  Lay  on  a  ground  of  White,  and  put  in  the  veins 
with  a  marbling  crayon  or  camel's  hair  brush  whilst 
the  ground  is  wet,  and  soften  with  the  badger.  This 
is  of  course  a  much  inferior  method  to  the  above,  as 
the  different  degrees  of  depth  of  the  veins,  and  the  pale 
smooth  portions  caused  by  the  confluences  described, 
are  not  as  well  represented. 

Florentine  Marble. 

The  ground  for  this  marble  is  White,  Indian  Red,  and 
Black,  mixed  together  to  form  a  very  light  reddish 
neutral  tint.  The  veins  are  Umber  or  Burnt  Sienna  : 
they  are  laid  on  very  irregularly,  while  the  ground 
colour  is  wet ;  sometimes  they  are  very  close  together, 
and  then  seem  to  break  suddenly  into  the  forms  of 
rocks  or  ruins — an  effect  which  must  be  studied  from 
natural  specimens,  and  must  be  imitated  by  hand. 

Black-and-Gold  Marble. 

(1.)  The  ground  is  Black:  paint  the  large  spots 
from  which  the  fibrous  veins  are  to  run  with  Yellow 
Ochre  and  White,  the  bright  tone  of  which  must  be 
heightened  by  the  addition  of  a  little  Vermilion.  These 
masses  must  be  dabbed  with  freedom  upon  the  ground 
with  a  brush  full  of  colour,  and,  whilst  quite  wet, 
threads  must  be  drawn  from  them  in  all  directions, 
some  of  course  being  larger  and  thicker  than  others. 

A  white  vein  is  sometimes  seen  running  in  the 
deepest  parts  of  the  black,  with  small  threads  attached 
to  it,  crossing  each  other  and  the  yellow  veins  in  all 
directions.  Care  must  be  taken  that  the  threads  are 
connected  with,  and  run  in  some  degree  in  the  same 
direction  as,  the  thicker  veins.     If  the  ground  of 
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this  is  properly  prepared,  the  yellow  and  white  veins 
may  both  be  painted  at  once  in  oil  colour. 

(2.)  In  cabinet  work,  most  beautiful  imitations  of  the 
finest  specimens  of  this  marble  may  be  produced  by 
spreading  a  leaf  or  two  of  gold  in  any  part  of  the  work 
where  the  gold,  and  silver  leaf  where  the  white,  veins 
are  intended  to  run.  The  black  ground  is  then  to  be 
rather  thickly  painted  over  the  whole  surface^  covering 
the  gold  and  silver  leaf ;  and,  after  the  colour  has  been 
on  a  short  time,  take  a  round-pointed  bodkin,  or  similar 
implement,  and  draw  the  colour  in  small  reticulated 
veins  from  off  the  gold  and  silver  leaf — the  metal  will 
then  show  in  fine  lines  ;  the  larger  masses  are  to  be 
wiped  ofi"  with  the  wash-leather  spread  over  the  point 
of  the  thumb,  or  a  piece  of  wood.  When  the  black  is 
dry,  the  yellow  and  white  veins  are  to  be  painted  as 
before  directed,  and  drawn  over  the  gold  and  silver, 
which  will  by  this  means  show  through  them,  and  give 
great  brilliancy  water  when  the  work  has  been  subse- 
quently varnished. 

(3.)  Paint  the  ground  a  deep  Ivory  black  ;  put  on  the 
veins  in  White,  Yellow  Ochre,  and  Burnt  and  Raw 
Sienna,  using  a  camel's  hair  brush ;  glaze  the  spaces 
between  the  veins  with  a  thin  coat  of  grey  or  white, 
over  which  pass  a  few  white  veins.  The  veins  may  also 
be  put  in  with  gold  leaf. 

Porphyry  Marble. 

Mix  the  ground  colour  of  Venetian  Red  with  a  little 
Vermilion  and  White,  until  it  is  of  the  tint  required. 
The  first  layer  of  spots  is  produced  by  sprinkling  in 
the  following  manner  : — Mix  some  of  the  ground  colour 
with  a  larger  quantity  of  white,  in  a  paint-pot,  and 
use  a  large  brush  which  has  been  well  worked  in  the 
colour  ;  hold  the  palette  knife  over  the  paint-pot,  and 
press  the  hairs  of  the  brush  against  the  edge,  so  that 
as  much  as  possible  of  the  colour  may  be  forced  out  of 
it;  then,  taking  the  handle  of  the  brush  between  the 
palms  of  the  hands,  roll  it  to  and  fro  with  a  rapid 
motion,  the  ends  of  the  hairs  being  below  the  level  of  the 
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top  of  the  paint-pot,  but  not  touching  the  paiut — this  ia 
called  wringing  out  ^'  the  brush — and  a  further 
quantity  of  the  paint  will  be  thus  discharged ;  now 
hold  a  stick  firmly  in  front  of  the  work,  and  strike  the 
handle  of  the  brush  against  it ;  the  colour  that  still 
remained  in  it  will  thus  fall  on  the  surface  in  a  variety 
of  small  dots.  Great  care  on  the  part  of  the  painter  is 
necessary  at  this  stage,  so  as  to  distribute  the  spots 
equally  ;  otherwise,  whilst  one  part  of  the  work  will  be 
left  only  partially  spotted,  othcrG  may  be  so  thickly 
covered  that  the  drops  will  become  confluent  and  not 
be  visible  as  spots  afterwards. 

When  this  work  has  become  sufficiently  dry,  the 
sprinkling  may  be  repeated,  by  dipping  the  bruch  into 
a  colour  rather  deeper  than  the  ground  :  it  may  be 
Indian  red,  with  sufficient  Y7hite  to  give  it  a  body. 
The  sprinkling  with  this  colour  muse  be  done  very 
s]Daringly,  and  rather  more  in  some  parts  than  others. 

The  last  sprinkling  is  to  be  done  with  a  clean  small  j 
tool  dipped  in  white  paint  only,  and  the  spots  are  to  | 
be  very  fine ;  as  much  colour,  therefore,  as  possible  ' 
should  previously  be  removed  from  the  brush,  and  it 
will  be  found  that,  when  so  little  colour  remains  in  the 
brush  that  it  will  scarcely  mark  a  board  when  rubbed 
on  it,  there  will  still  be  enough  to  produce  the  fine  dots 
when  struck  against  the  stick.  The  stick  should  be 
held  at  some  distance  from  the  work,  as  the  farther 
away  the  finer  will  be  the  dots.  In  imitating  some 
specimens,  the  three  layers  of  spots  are  laid  on,  and, 
in  addition,  a  narrow  opaque  white  vein  is  to  be 
run  amongst  the  spots ;  from  this  transparent  threads 
are  drawn  in  various  directions :  these  cannot  be  added 
until  the  whole  of  the  sprinkling  is  quite  dry  and  hard  ; 
they  mxust  then  be  formed  with  a  sable  pencil,  and  the 
threads  drawn  out  with  a  feather. 

Egyptian  Porphyry. 

The  ground  for  this  rare  and  beautiful  marble  is 
composed  of  Vermilion  and  White  lead.  A  tint  of 
Indian  Red  and  I^ake  is  then  sprinkled  over  the  ground  ^ 
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by  striking  the  handle  of  the  brush  containing  the 
colour  against  a  stick,  and  turning  the  wrist  whilst 
striking ;  some  of  the  dots  will  thus  become  elliptical 
instead  of  circular.  The  sprinkling  of  the  brush  must 
be  spread  in  every  direction,  and  the  spots  will,  as 
already  explained,  be  larger  as  the  brush  is  struck 
nearer  to  the  work,  and  smaller  as  the  distance  is 
increased.  The  darker  spots  are  a  strong  tint  of 
Lake,  sprinkled  on  the  previously  made  spots  by  striking 
the  brush  very  smartly  once  or  twice  over  that  part  of 
the  work  where  they  are  required.  The  whole  must 
then  be  left  to  dry  ;  after  this,  a  light  blue  tint  must 
be  sprinkled  very  lightly  over  dijSerent  parts  of  the 
surface,  but  in  no  part  so  thickly  as  to  overpower  the 
red.  The  larger  spots  are  to  be  done  with  white 
applied  with  a  sable  pencil  near  the  darkest  sprinkling. 
Dark  spots  of  a  tint  formed  with  blue  and  lake  are  now  to 
be  added,  and  the  work  is  to  be  completed  by  white 
veins  drawn  with  a  fine  camel's  hair  pencil. 

Blue-and-Gold  Marble. 

The  ground  for  this  marble  is  a  light  blue ;  and  when 
this  is  quite  dry,  dab  on  in  separate  patches  Light  Blue, 
White,  and  Prussian  blue,  leaving  portions  of  the 
ground  visible.  Soften  these  patches  together,  and 
then  vein  in  every  direction  with  white,  and  fill  up 
some  of  the  irregular  spaces  with  yellow  or  gold  paint, 
and  finally  add  fine  white  veins. 

Blue  Ruby- spotted  Marble. 

This  and  the  two  following  marbles  are  given  by  Mr. 
Whittock  in  his  description  of  the  Oxford  Collection 
of  Marbles.  The  Blue  Ruby-spotted  marble  comes  from 
Switzerland ;  it  is  a  light-coloured,  beautiful  marble, 
which  may  be  introduced  either  in  large  or  small 
masses  with  equally  good  effect. 

The  ground  for  this  marble  is  a  very  light  blue,  with 
a  few  patches  of  white  in  those  parts  where  the  yellow 
spots  are  after  war  :Ls  to  appear.  Both  the  blue  and 
white  of  the  ground  must  be  quite  dry  before  any 
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marbling  colour  can  be  applied.  A  bright  tint  of 
Prussian  blue  and  White  may  be  painted  on  in  spots 
over  the  blue  ground,  and  above  this^  whilst  wet,  a  few 
touches  of  a  darker  tint  must  be  laid  on  in  large 
spots  suflBciently  apart  from  each  other  to  allow  the 
first  tint  to  be  seen  between  them. 

The  yellow  spots  may  now  be  applied  over  the  white 
ground ;  this  is  done  with  King's  Yellow  mixed  with 
a  little  vermilion.  The  work  must  be  left  to  dry 
before  it  can  be  proceeded  with.  The  surface  being 
quite  hard,  paint  the  dark  red  or  ruby  veins  with 
a  tint  of  Lake  and  blue.  This  is  rather  dotted  than 
painted  over  the  blue,  taking  care  to  avoid  the  yellow. 
These  marks  in  some  places  are  quite  red,  and  for 
these  Lake  alone  is  used.  As  soon  as  the  ruby 
tint  is  applied,  mix  a  much  stronger  tint  of  Lake  and 
blue,  and  draw  the  strong  markings  over  the  Lake  : 
these  lines  are  drawn  out  in  a  long  succession  of  spots 
over  the  blue.  It  is  impossible  to  give  a  verbal 
description  of  the  manner  of  applying  the  tints  in  the 
various  markings  of  this  marble  ;  but  the  painter  who 
keeps  the  general  character  cannot  greatly  err  from 
nature. 

This  is  a  most  excellent  pattern  for  distemper  colour. 
The  ground  is  white  :  the  light  blue  is  white  and 
Prussian  blue  ;  this  may  be  sprinkled  with  a  large 
brush.  The  darker  spots  are  a  tint  with  a  little  more 
blue  than  the  first. 

Blue-vetned  Swiss  Marble. 

This  marble  is  exceedingly  splendid  in  colour,  and 
not  very  difficult  to  imitate.  The  ground  is  white. 
Light  blue  spots  or  broken  streaks  are  drawn  over  the 
ground,  so  as  to  let  the  white  be  seen  between  them. 
The  blue  must  be  omitted  on  that  part  of  the  ground 
where  the  yellow  markings  are  seen.  On  these  spaces 
a  tint  of  King's  Yellow  is  painted,  and  on  this  tint  broad 
spots  or  touches  of  Burnt  Sienna.  The  work  must  then 
be  suffered  to  dry,  after  which  the  purple  tint  may  be 
applied  over  the  blue  spots  ;  this  tint  is  Lake  and  Blue, 
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the  marking  upon  it  is  black  :  a  glaze  of  Burnt  Sienna 
in  different  parts  will  give  variety  of  tint  to  the  repre- 
sentation. 

To  execute  this  marble  in  distemper  the  blue  may 
be  sprinkled  upon  the  ground  with  a  large  brush.  The 
yellow  is  King^s  Yellow,  touched  up  with  Lake ;  the 
purple  tint  is  Indigo  mixed  with  Rose  Pink ;  and  the 
darkest  markings  are  Black. 

DoVE-COLOURED  SpOTTED  MaRBLE. 

This  differs  from  the  Dove  marbles  commonly  seen 
by  the  contrast  of  the  strong  dark  and  light  spots,  and 
the  interspersion  of  thin  light  veins.  Dove  marbles 
are  used  to  heighten  the  effect  of  White- veined  or 
statuary  marble  in  sepulchral  monuments,  &c.  The  imi- 
tation in  painting  is  mostly  required  for  chimney-pieces 
or  common  dark  work,  for  which  it  is  very  appropriate. 

The  ground  for  this  marble  is  a  light  grey  formed 
with  Black  and  White,  mixed  to  the  tint  required ;  the 
sprinklings  on  the  ground  are  done  with  a  very  dark 
tint  formed  of  the  same  colours.  The  large  spots  are 
black,  laid  upon  the  sprinklings  while  wet  with  a 
sable  pencil.  The  white  spots  and  the  veining  may 
also  be  painted  while  the  dark  sprinkling  is  wet,  as 
they  will  then  blend  with  it  and  have  a  more  natural 
effect  than  it  would  if  they  were  painted  when  the  dark 
sprinkling  had  become  dry. 

The  process  and  colours  are  the  same  if  the  work  is 
required  in  distemper ;  but  as  it  is  so  easily  and  quickly 
performed  in  oil,  it  is  seldom  that  distemper  colour  for 
so  dark  and  common  a  marble  can  be  used  with 
advantage. 

Dove  Marble. 

For  the  ground  of  this  marble  two  or  three  coats  of 
good  Lead- colour  should  be  laid,  and  these  should  each 
be  nicely  smoothened  with  glass  paper.  The  colouf 
used  for  marbling  is  the  same  as  the  ground,  but 
thinned  with  turpentine.  In  order  that  the  work  may 
be  satisfactorily  blended   whilst  wet,  only   a  small 
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portion  must  be  taken  in  hand,  the  whole  being 
executed  piece  by  piece  until  complete.  The  marbling 
colour  having  been  rubbed  over  a  certain  portion,  small 
specks  representing  fossil  remains  are  to  be  formed  in 
it  with  a  whitish  tint,  and  these  must  be  blended 
into  the  colour,  but  not  so  much  as  to  lose  their 
distinctions.  Veins  of  various  sizes  are  then  to  be  put 
in  with  the  thinned  ground  colour,  using  a  small  sash 
tool,  distributing  them  with  taste,  and  interspersing 
them  with  very  fine  veins.  The  colour  is  then  to  be 
made  lighter  by  the  addition  of  White  lead,  and  with  a 
feather  dipped  in  this  colour  the  broader  veins  are  to 
be  passed  over,  thus  forming  numerous  thread-like 
veins.  Next,  with  thin  white  in  a  camel's  hair  pencil, 
pass  partly  over  the  same  veins  with  short  thick 
touches,  which  may  be  continued  in  the  narrower  parts 
with  a  fine  striping  pencil.  When  the  work  has 
become  quite  hard  it  should  be  smoothed  with  very 
fine  glass  paper  before  being  varnished. 

Jasper  Marble. 

The  ground  is  composed  of  Venetian  Red,  Red  Lead, 
and  a  small  quantity  of  Chrome  Yellow,  mixed  with  oil 
and  turpentine  in  equal  parts.  Or  additional  brilliancy 
may  be  given  to  the  colour  by  Vermilion  or  Lake, 
instead  of  Venetian  Red.  While  the  ground  is  wet, 
dab  on  spots  of  White,  using  either  a  piece  of  sponge  or 
a  tool,  and  soften  with  a  badger,  subsequently  repeat- 
ing the  white  touches  in  parts  to  give  them  increased 
brilliancy.  Spots  of  blue,  brown,  yellow,  &c.,  may 
be  added  in  the  same  manner.  When  nearly  dry, 
veins  and  threads  may  be  put  in  with  a  camel's  hair 
pencil. 

Granite. 

Granite  is  a  well-known  igneous  rock,  composed  prin- 
cipally of  three  minerals — Quartz,  Felspar,  and  Mica 
—  united  in  a  confused  crystallization,  that  is,  without 
any  regular  arrangement  of  the  crystals.  The  fol- 
lowing is  the  order  in  which  the  ingredients  are  pro- 
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portioned  : — Felspar,  Quartz,  Mica.  The  name  of  the 
stone  is  derived  from  its  granular  formation. 

There  are  very  many  kinds  of  granite  used  in  the 
arts.  Amongst  these  are  the  gray,  red,  green,  violet, 
rose-coloured,  &c.  Those  best  known  for  architectural 
purposes  are  the  gray  Aberdeen  Granite  and  the 
reddish- coloured  Peterhead  Granite. 

(1.)  For  the  gray  Granite  the  ground  is  a  gray, 
mixed  of  black  and  white,  and,  over  this,  spots  are  to  be 
splashed  with  black  and  white,  used  separately,  the  work 
being  carried  on  as  described  in  relation  to  Porphyry. 
(2.)  For  the  various  shades  of  Red  Granite  the  ground  is 
composed  of  Venetian  Red  and  White,  the  spots  being 
Black,  White,  and  Vermilion.  In  the  same  way  any 
of  the  other  kinds  may  be  represerted. 


CHAPTER  XX. 


OF  WOODS  GENERALLY:  THEIR  STRUCTURE,  GROWTH, 
AND  ORNAMENTAL  CHARACTERS. 

We  have,  in  a  previous  section,  expressed  our  opinion 
that  a  workman  should  make  himself  acquainted  with 
the  nature  of  the  material  in  which  he  is  to  work ;  and 5 
in  pursuance  of  the  plan  we  have  endeavoured  to 
follow,  we  purpose  now  giving  to  men  who  are  to 
imitate  woods,  some  information  as  to  their  structure 
and  growth,  so  that  they  may  understand  the  natural 
characteristics  of  the  various  kinds  of  timber,  and  may 
thus  be  enabled  not  merely  to  copy  a  single  specimen, 
or  to  make  conventional  representations,  each  of  which 
may  depart  more  and  more  from  the  original,  but  to 
produce  well- designed  representations  agreeing  with 
the  natural  types. 

Upon  observing  the  transverse  action  of  the  stem  or 
trunk  of  a  tree,  the  wood  will  be  found  to  be  composed 
of  numerous  concentric  layers  or  rings,  which  are 
more  or  less  distinct  in  different  trees.  Where  the 
rings  are  well  defined,  they  will  be  found  to  consist  of 
two  parts,  the  outer  being  hard,  compact,  and  of  a 
dark  colour,  while  the  inner  is  of  a  lighter  tint,  more 
soft  and  porous.  In  the  centre  of  the  tree  is  the  pith, 
and  on  the  exterior  the  bark ;  and  it  will  be  observed 
that  the  concentric  rings  become  more  soft,  and  contain 
more  sap,  as  they  recede  from  the  pith,  the  more 
compact  layers  nearest  the  pith  being  termed  heart- 
wood. 

The  structure  of  a  tree  appears  to  be  composed  of 
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minute  vessels  for  conveying  nutriment  from  the  roots ; 
the  space  between  these  vessels  being  occupied  by  cells, 
which  are  engaged  in  performing  the  functions  of 
secretion.  The  various  vessels  in  the  growing  tree 
convey  the  sap  in  a  liquid  state  from  the  roots  to  the 
leaves,  whence  it  descends  in  a  less  liquid  state  through 
the  bark,  and  is  at  last  deposited  in  an  altered  state 
between  the  bark  and  the  last  year's  wood,  forming  a 
new  layer  of  bark  and  sap-wood,  the  old  bark  being 
pushed  outward,  and  the  inner  layers  being  compressed 
probably  in  an  equal  degree. 

The  sap  begins  to  ascend  in  the  spring  of  the  year, 
and  flows  principally  through  the  annual  rings  next 
the  bark,  which  contains  most  sap-wood.  In  its  ascent 
it  would  appear  to  dissolve  some  part  of  a  substance 
which  had  accumulated  in  the  vessels  during  the 
preceding  winter  for  the  nourishment  of  the  buds, 
leaves,  and  new  wood,  and  this  accounts  for  the  viscous 
state  of  the  sap  on  its  descent.  As  the  leaves  expand 
the  sap  ceases  to  flow,  and  the  bark  again  adheres  to 
the  wood ;  and  from  the  middle  of  June  to  the  middle  of 
August  there  appears  to  be  a  pause  in  vegetation,  but 
after  this  period  the  sap  again  begins  to  flow. 

As  this  process  goes  on  from  year  to  year,  the  fluid 
parts  of  the  interior  of  the  wood  are  absorbed  by  the 
new  wood  and  leaves,  and  the  vessels  through  which 
they  flow,  being  pressed  more  closely  together  by  the 
growth  of  new  wood,  become  harder  and  harder,  until 
at  last  the  sap-wood  is  converted  into  heart-wood ;  for  it 
would  appear  that  there  is  nothing  in  the  character  of 
solid  fibres  in  wood,  the  more  compact  parts  being 
composed  solely  of  the  linings  of  the  vessels  and  cells 
deprived  of  their  moisture  and  packed  closely  together. 
When  trees  arrive  at  this  stage  of  existence,  that  is  to 
say,  when  the  sap-wood  has  become  heart- wood  and  the 
greater  part  of  the  moisture  has  been  expelled,  they  are 
in  a  fit  state  to  be  felled  for  building  purposes. 

Besides  the  concentric  rings,  another  series  of  lines 
may  be  observed  with  more  or  less  facility  in  the 
sections  of  various  trees.    These  lines  radiate  from  the 
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centre,  and  are  termed  medullary  rays.  They  produce 
the  beautiful  flowered  appearance  in  the  oak  to  which 
the  name  silver  grain  has  been  given. 

The  whole  of  this  portion  of  our  subject  is  most 
exhaustively  explained  in  Mr.  Charles  Holtzapflers 
Turning  and  Mechanical  Manipulation/'  and  from 
that  excellent  work,  by  the  kind  permission  of  the 
Messrs.  Holtzapflel,  we  give  the  following  extracts : — 
The  general  understanding  of  the  principal  differ- 
ences of  the  woods  will  be  greatly  assisted  by  a  brief 
examination  into  their  structure,  which  is  now  so 
commonly  and  beautifully  developed  by  the  sections  for 
the  microscope.    The  Figs.  1,  2,  and  3  are  drawn  from 


thin  cuttings  of  Beech- w  ood,  prepared  by  the  optician 
for  that  instrument ;  the  principal  lines  alone  are 
represented,  and  these  are  magnified  to  about  twice 
their  linear  distances  for  greater  perspicuity. 

Fig.  1,  which  represents  the  horizontal  or  transverse 
section  of  a  young  tree  or  a  branch,  shows  the  arrange- 
ment of  the  annual  rings  around  the  centre  or  pith ; 
these  rings  are  surrounded  by  an  exterior  covering, 
consisting  also  of  several  thinner  layers,  which  it  will 
suffice  to  consider  collectively  in  their  common  accepta- 
tion, or  as  the  bark.  The  fibres,  which  are  seen  as 
rays  proceeding  from  the  pith  to  the  bark,  are  the 

MEDULLARY^  RAYS  Or  platcS. 

"  Figs.  2  and  3  are  vertical  sections  of  an  older  piece 
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of  Beech-wood.  Fig.  2  is  cut  through  a  plane,  such  as 
from  a  to  a  (in  Fig,  1),  in  which  the  edges  of  the  annual 
rings  appear  as  tolerably  parallel  fibres  running  in  one 
direction,  or  lengthways  through  the  stem ;  the  few 
thicker  stripes  are  the  edges  of  the  medullary  rays. 

**Fig.  3  is  cut  radially,  or  through  the  heart,  as  from 
b  to  d  (in  Fig.  1).  In  this  the  fibres  are  observed  to  be 
arranged  in  two  sets,  or  to  run  crossways  :  there  are 
first  the  edges  of  the  annual  rings  as  in  Fig.  1,  and 
secondly  the  broad  medullary  rays  or  plates. 

The  whole  of  these  figures,  but  especially  the  last, 
show  the  character  of  all  the  proper  woods,  namely 
those  possessing  two  sets  of  fibres,  and  in  which  the 
growth  of  the  plant  is  accomplished  by  the  yearly 
addition  of  the  external  ring  of  the  wood  and  the 
internal  ring  of  the  bark,  whence  these  rings  are  called 
annual  rings,  and  the  plants  are  said  to  be  exogenous, 
from  the  growth  of  the  wood  being  external, 

"  In  Fig.  1  the  medullary  rays  are  the  more  distinctly 
drawn  in  accordance  with  the  appearance  of  the  section, 
as  they  seem  to  constitute  more  determinate  lines ; 
whereas  the  annual  rings  consist  rather  of  a  series  of 
tubes  arranged  side  by  side  and  in  contact  with  each 
other,  and  which  could  not  be  represented  on  so  small 
a  scale.  At  the  outer  part  of  each  annual  ring  these 
tubes  or  pores  appear  to  be  smaller  and  closer,  and  the 
substance  is  consequently  more  dense  from  the  greater 
proportion  of  the  matter  forming  the  walls  of  the 
tubes,  and  the  inner  or  softer  parts  of  the  annual  rings 
have,  in  general,  larger  vessels,  and  therefore  less 
density. 

In  many  plants  the  wedge-form  plates  intermediate 
between  the  medullary  rays  only  appear  as  an  irre- 
gular cellular  tissue,  full  of  small  tubes  or  pores,  with- 
out any  very  definite  arrangement.  The  medullary  rays 
constitute,  however,  the  most  characteristic  parts  of  the 
structure,  and  greatly  assist  in  determining  the  difier- 
ence  between  the  varieties  of  the  exogenous  plants,  as 
well  as  the  wide  distinction  between  the  entire  group, 
and  those  we  shall  presently  mention.    The  medullary 
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rays  also  appear  by  their  distinct  continuity  to  con- 
stitute the  principal  source  of  combination  and  strength 
in  the  substance  of  the  woods  ;  most  of  the  medullary 
rays,  in  proceeding  from  the  centre  to  the  circum- 
ference, divide  into  parts  to  fill  out  the  increased 
space. 

In  the  general  way  the  vertical  fibres  of  the  annual 
rings  and  the  horizontal  fibres  of  the  medullary  rays 
are  closely  and  uniformly  intermingled ;  they  form 
collectively  the  substance  of  the  wood,  and  they  also 
constitute  two  series  of  minute  interstices  that  are 
viewed  to  be  either  separate  cells  or  vessels  the  majority 
of  which  proceed  vertically,  the  other  radially.  In 
many,  as  the  oak,  sycamore,  maple,  and  sweet  chesnut, 
the  medullary  rays,  when  dissected,  exhibit  a  more 
expanded  or  foliated  character^  and  pervade  the  struc- 
ture not  as  simple  radial  tubes,  but  as  broad  septa  or 
divisions,  which  resemble  flattened  cells  or  clefts 
amongst  the  general  groups  of  pores,  giving  rise  to  the 
term  silver  graiUy  deri\ed  from  their  light  and  glossy 
appearance :  they  vary  considerably  in  size  and 
number. 

**The  beech- wood  (Fig.  3)  has  been  selected  as  a 
medium  example  between  this  peculiarity  and  the 
ordinary  crossings  of  the  fibres,  which  in  the  firs  and 
several  others  seem  as  straight  as  if  they  were  lines 
mechanically  ruled,  and  even  in  the  most  dense  woods 
are  in  general  easily  made  out  under  the  microscope. 

The  vessels  or  cells  running  amidst  the  fibres  are 
to  the  plant  what  the  blood-vessels  and  air-cells  are  to 
the  animal :  a  part  of  them  convey  the  crude  sap  from 
the  roots  or  mouths  of  the  plant,  through  the  external 
layers  of  the  wood,  to  the  leaves,  in  which  the  sap  is 
evaporated  and  prepared ;  the  fluid  afterwards  returns 
through  the  bark  as  the  elaborated  sap,  and  combines 
with  that  in  the  external  layers  of  the  wood,  the  two 
constituting  the  cambium  ;  the  latter  ultimately  be- 
comes consolidated  for  the  production  of  the  new 
annual  ring  that  is  deposited  beneath  the  loosened 
bark,  and  which  is  eventually  to  constitute  a  part  of 


OF  WOODS  GENERALLY. 


133 


the  general  substance  or  wood  ;  the  bark  also  receives 
a  minute  addition  yearly,  and  the  remainder  of  the 
fluid  returns  to  the  earth  as  an  excretion. 

The  other  order  of  plants  grows  in  an  entirely 
different  manner,  namely,  by  a  deposition  from  within, 
whence  they  are  said  to  be  endogenous  :  these  include 
all  the  grasses,  bamboos,  palms,  &c.  Endogens  are 
mostly  hollow,  and  have  only  one  set  of  fibres — the 
vertical — which  in  the  transverse  section  appear  as 
irregular  dots  closely  congregated  around  the  margin, 
and  gradually  more  distant  towards  the  centre,  until 
they  finally  disappear  and  leave  a  central  cavity  or  a 
loose  cellular  structure. 

**The  substance  of  the  stems  of  the  palms  is  not 
allowed  by  physiological  botanists  to  be  proper  wood, 
which  in  all  cases  grows  exteriorly,  and  possesses  the 
two  sets  of  fibres  shown  in  Fig.  3,  whereas  the 
endogenous  plants  have  only  one  set,  or  the  vertical 
fibres.  And  although  many  of  this  tribe  yield  an 
abundance  of  valuable  gifts  to  the  natives  of  the 
tropical  climates  in  which  they  flourish,  only  a  portion 
of  the  lower  part  of  the  shell  of  the  tree  is  available  as 
wood/' 
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The  ornamental  figure  or  grain  of  many  of  ttie 
woods  appears  to  depend  as  much^  or  more,  upon  the 
particular  directions  and  mixings  of  the  fibres  as  upon 
their  diff'erences  of  colour.  I  will  first  consider  the 
effect  of  the  fibre,  assisted  only  by  the  slight  variations 
of  tint  observable  between  the  inner  and  outer  surfaces 
of  the  annual  layers  and  the  lighter  or  more  silky 
character  of  the  medullary  rays. 

"  If  the  tree  consisted  of  a  series  of  truly  cylindrical 
rings,  like  the  tubes  of  a  telescope,  the  horizontal 
section  would  exhibit  circles ;  the  vertical,  parallel 
straight  lines ;  and  the  oblique  sections  would  present 
parts  of  ovals.  But  nature  rarely  w^orks  with  such 
formality,  and  but  few  trees  are  either  exactly  circular 
or  straight ;  and  therefore,  although  the  three  natural 
sections  have  a  general  disposition  to  the  figures 
described,  every  little  bend  and  twist  in  the  tree 
disturbs  the  regularity  of  the  fibres,  and  adds  to  the 
variety  and  ornamental  character  of  the  wood. 

The  horizontal  section,  or  that  parallel  with  the 
earth,  only  displays  the  annual  rings  and  medullary 
rays — as  in  Fig.  1 ;  and  this  division  of  the  wood  is 
principally  employed  by  the  turner,  as  it  is  particularly 
appropriate  to  his  works  :  the  strength  and  shrinking 
being  alike  at  all  parts  of  the  circumference  in  the 
blocks  and  slices  cut  out  of  the  entire  tree,  and 
tolerably  so  in  those  works  turned  out  of  the  quarter- 
ings  or  parts  of  the  transverse  pieces.    But,  as  the 
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cut  IS  made  intermediate  between  the  horizontal 
line  and  the  one  parallel  with  the  axis,  the  figure 
gradually  slides  into  that  of  the  ordinary  plank,  mag- 
nified portions  of  which  are  shown  in  Figs.  2  and  3, 
and  these  are  almost  invariably  selected  for  carpentry, 
&c.  The  oblique  slices  of  the  woods  possess  neither  the 
uniformity  of  the  grain  of  the  one  section,  nor  the 
strength  of  the  other,  and  it  would  be  likewise  a  most 
wasteful  method  of  cutting  up  the  timber ;  it  is, 
therefore,  only  resorted  to  for  thin  veneers  when  some 
particular  figure,  or  arrangement  of  the  fibres,  has  to 
be  obtained  for  the  purposes  of  cabinet  work. 

"The  perpendicular  cut  through  the  heart  of  the 
tree  is  not  only  the  hardest,  but  the  most  diversified, 
because  therein  occurs  the  greatest  mixture  and 
variety  of  the  fibres,  the  first  and  the  last  of  which,  in 
point  of  age,  are  then  presented  in  the  same  plank  ; 
but,  of  course,  the  density  and  diversity  lessen  as  the 
board  is  cut  further  from  the  axis.  In  general,  the 
radial  cut  is  also  more  ornamental  than  the  tangential 
(that  from  a  to  Fig.  1) ;  as,  in  the  former,  the 
medullary  rays  produce  the  principal  effect,  because 
they  are  then  displayed  in  broader  masses,  and  are 
considered  to  contain  the  greater  proportion  of  the 
colouring  matter  of  the  wood. 

"  The  section  through  the  heart  displays  likewise  the 
origin  of  most  of  the  branches  which  arise  first  as 
knots  in  or  near  the  central  pith,  and  then  work 
outward  in  the  direction  corresponding  with  the  arms 
of  the  trees,  some  of  which,  as  in  the  cypress  and  oak, 
grow  out  nearly  horizontally  ;  and  others,  as  in  the 
poplar,  shoot  up  almost  perpendicularly. 

Those  parts  of  wood  described  as  '  curls '  are  the 
result  of  the  confused  filling  in  of  the  space  between 
the  forks  or  the  springings  of  the  branches.  Fig.  4 
represents  the  section  of  a  piece  of  yew-tree,  which 
shows  remarkably  well  the  direction  of  the  main  stem 
A  B,  the  origin  of  the  branch  c,  and  likewise  the 
formation  of  the  curl  between  b  and  c.  Fig.  5  is  the 
end  view  of  the  stem  at  a.    In  many  woods.  Mahogany 
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especially,  the  curls  are  particularly  large,  handsomO; 
and  variegated,  and  are  generally  produced  as  ex- 
plained. 

The  Bird's-eye  Maple  shows,  in  the  finished  work, 
the  peculiar  appearance  of  small  dots  or  ridges,  or  of 
little  conical  projections  with  a  small  hollow  in  the 
centre  (to  compare  the  trivial  with  the  grand,  like  the 
summits  of  mountains  or  the 
craters  of  volcanoes),  but  rciiJiout 
any  resemblance  to  knots,  which 
are  the  apparent  cause  of  orna- 
ment in  woods  of  somewhat  simi- 
lar character — as  the  burrs  of 
the  Yew  and  Kiabooca,  and  the 
Russian  Maple  (or  Birch- tree). 
This  led  me  to  seek  a  different 
cause  for  its  formation. 

On  examination  I  found  the 
stem  of  the  American  Bird's-eye 
Maple,  stripped  of  its  bark,  pre- 
sented little  pits  or  hollows  of 
irregular  form  :  some,  as  if  made 
with  a  conical  punch ;  others, 
ill  defined  and  flattened,  like  the 
impression  of  a  hob-nail.  Sus- 
pecting these  indentations  to  arise 
from  internal  spines  or  points 
in  the  bark,  a  piece  of  the  latter 
was  stripped  off  from  another 
block,  when  the  surmise  was  veri- 
fied by  their  appearance.  The 
Fig.  5.  layers  of  the  wood  being  moulded 

upon  these  spines,  each  of  their 
fibres  is  abruptly  curved  at  the  respective  places,  and 
when  cut  through  by  the  plane  they  give  in  the 
tangential  slice  the  appearance  of  projections,  the 
same  as  in  some  rose-engine  patterns,  and  the  more 
recent  medallic,  glyptographic,  or  stereographic  engrav- 
ings, in  which  the  closer  approximation  of  the  lines 
at  their  curvatures  causes  those  parts  to  be  more  black 
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(or  shaded),  and  produces  upon  the  planed  surfaces 
the  appearances  of  waves  and  ridges,  or  of  the  subject 
of  the  medal. 

'^The  short  lines  observed  throughout  the  Maple- wood 
between  the  dots  or  eyes  are  the  edges  of  the  medul- 
lary rays,  and  the  same  piece  of  wood,  when  examined 
upon  the  radial  section,  exhibits  the  ordinary  silver 
grain,  such  as  we  find  in  the  Sycamore  (to  which 
family  the  Maple  belongs),  with  a  very  few  of  the 
dots,  and  those  displayed  in  a  far  less  ornamental 
manner. 

*^In  those  woods  which  possess  in  abundance  the 
septa  or  siher  graiUy  described  by  the  botanists  as  the 
medullary  plates  or  rays,  the  representations  of  which 
as  regards  the  Beech-tree  are  given  in  Fig.  3,  another 
source  of  ornament  exists,  namely,  a  peculiar  damask  or 
dappled  effect,  somewhat  analogous  to  that  artificially 
produced  on  damask  linens,  moreens,  silks,  and  other 
fabrics,  the  patterns  on  which  result  from  certain  masses 
of  threads  on  the  face  of  the  cloth  running  lengthways, 
and  other  groups  crossways.  This  effect  is  observable, 
in  a  remarkable  degree,  in  the  more  central  planks  of 
Oak,  especially  the  light- coloured  wood  from  Norway 
and  the  neighbourhood  of  the  Rhine,  called  Wainscot 
and  Dutch  Oak,  etc.,  and  also  in  many  other  woods, 
although  in  a  less  degree. 

In  the  Oak  plank  the  principal  streaks  or  lines  are 
the  edges  of  the  annual  rings  which  show,  as  usual, 
parallel  lines  more  or  less  waved  from  the  curvature  of 
the  tree,  or  the  neighbouring  knots  and  branches  ;  and 
the  damask  pencillings,  or  broad  curly  veins  and  stripes, 
are  caused  by  groups  of  the  medullary  rays,  or  septa, 
which  undulate  in  layers  from  the  margin  to  the  centre 
of  the  tree,  and  creep  in  betwixt  the  longitudinal 
fibres,  above  some  of  them  and  below  others.  The 
plane  of  the  joiner  here  and  there  intersects  portions  of 
these  groups  exactly  on  a  level  with  their  general  sur- 
face, whereas  their  recent  companions  are  partly 
removed  in  shavings,  and  the  remainder  dip  beneath 
the  edges  of  the  annual  rings,  which  break  their  con- 
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tinuity  :  this  will  be  seen  when  the  septa  are  purposely 
cut  through  by  the  joiner's  plane. 

Upon  inspecting  the  ends  of  the  most  handsome  and 
showy  pieces  of  Wainscot  Oak  and  similar  wood  it  will 
be  found  that  the  surface  of  the  board  is  only  at  a 
small  angle  with  the  lines  of  the  medullary  rays,  so  that 
many  of  the  latter  '  crop  out '  upon  the  surface  of  the 
work :  the  medullary  plates  being  seldom  flat,  their 
edges  assume  all  kinds  of  curvatures  and  elongations 
from  their  oblique  intersections.  All  these  peculiarities 
of  the  grain  have  to  be  taken  into  account  in  cutting  up 
wood  when  the  most  showy  character  is  a  matter  of 
consideration. 

^'The  same  circumstances  occur,  in  a  less  degree,  in  all 
the  woods  containing  the  silver  grain,  as  the  Oriental 
PlariC-tree  or  Lace- wood.  Sycamore,  Beech,  and  many 
others ;  but  the  figures  become  gradually  smaller,  until 
at  last,  in  some  of  the  foreign  hard  woods,  they  are  only 
distinguishable  on  close  inspection  under  the  magnifier. 
Some  of  the  foreign  hard  woods  show  lines  very  nearly 
parallel  and  at  right  angles  to  the  axis  of  the  tree,  as  if 
they  were  chatters  or  ritters  arising  from  the  vibration 
of  the  plane-iron.  The  medullary  rays  cause  much  of 
the  beauty  in  all  the  showy  woods,  notwithstanding 
that  the  rays  may  be  less  defined  than  in  the  woods 
cited. 

In  many  of  the  handsomely  figured  woods,  some  of 
the  effects  attributed  to  colour  would,  as  in  damask,  be  ' 
more  properly  called  those  of  light  and  shade,  as  they 
vary  with  the  point  of  view  selected  for  the  moment. 
The  end  of  the  grain  of  Mahogany,  the  surfaces  of  the 
table-cloth  and  of  the  mother-of-pearl  shell,  are  respect- 
ively of  nearly  uniform  colour ;  but  the  figure  of  the 
wood,  and  the  damask,  arise  from  the  various  ways  in 
which  they  reflect  light." 

For  further  information,  and  for  a  detailed  account  j 
of  the  various  woods  used  for  building  purposes,  and  in 
the  construction  of  furniture,  etc.,  etc.,  we  refer  the 
reader  to  the  descriptive  catalogue  of  woods  which 
forms  a  portion  of  the  excellent  work  alluded  to. 


PART  IV. 


THE  OILS  AND  YAENISHES  USED  IN 
HOUSE  PAINTING. 


CHAPTER  XXII. 

LINSEED  OIL. 

Linseed  oil  is  the  only  one  whicli  is,  as  a  rule,  used  by 
the  house  painter.  It  is  produced  by  expression  from 
the  seeds,  either  by  horse,  water,  hydraulic,  or  steam 
power.  This  material  varies  in  quality, — (1)  according 
to  the  goodness  of  the  seed  from  which  it  is  expressed  ; 
and  (2)  according  to  its  age  and  clearness  ;  for,  when  a 
large  stock  is  kept,  it  is  found  that,  in  about  six  months, 
there  is  a  considerable  amount  of  accumulation  of  re- 
fuse at  the  bottom  of  the  cistern,  which  is  only  fit  to  be 
employed  in  mixing  coarse  paint  for  out-door  work. 
The  best  is  yellow,  transparent,  comparatively  sweet- 
scented,  and  has  a  flavour  resembling  that  of  the 
cucumber.  Great  consequence  has  been  attributed  to 
the  cold  drawing  of  this  oil,  but  it  is  of  little  or  no 
importance  (says  Mr.  Field)  whether  moderate  heat  be 
employed,  or  not,  in  expressing  it.  Several  methods 
have  been  contrived  for  bleaching  and  purifying  this 
oil,  so  as  to  render  it  perfectly  colourless  and  limpid, 
but  these  give  it  more  beauty  to  the  eye,  in  a  liquid 
state,  without  giving  it  any  permanent  advantage,  since 
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there  is  not  any  known  process  for  preventing  the  dis- 
colouring after  its  drying  ;  and  it  is,  perhaps,  better  upon 
the  whole  that  this  and  every  vehicle  should  possess 
that  colour  at  the  time  of  using  to  which  it  subse- 
quently tends,  so  that  the  painter  may  depend  on  the 
continuance  of  his  tints,  and  avoid  the  disappointment 
and  annoyance  arising  from  a  change  of  colour. 

Linseed  oil  is  sometimes  boiled  with  litharge  to  make 
it  dry  quickly,  but  when  it  is  thus  treated  it  is  unfit  for 
best  work. 

The  quality  of  Linseed  oil  may  be  determined  in  the 
following  manner : — Fill  a  phial  with  oil,  and  hold  it 
up  to  the  light ;  if  bad,  it  will  appear  opaque  and  turbid, 
its  taste  will  be  acid,  and  its  smell  rancid.  The  oil 
which  is  expressed  from  good  and  full-grown  seeds 
should,  when  held  up  to  the  light,  appear  clear,  pale, 
and  bright :  it  is  sweet  to  the  taste,  and  has  little  or  no 
smell. 

Linseed  oil  may  be  purified  by  the  following  pro- 
cess : — Place  the  oil  in  a  bottle  or  jar,  and  drop  into  it 
some  powdered  whiting,  stir  or  shake  up  the  mixture 
and  allow  it  to  stand  on  the  hob,  or  in  an  oven,  not  too 
hot ;  the  whiting  will  very  soon  carry  down  all  colour 
and  impurity,  and  form  a  precipitate  at  the  bottom. 
The  refined  oil  at  the  top  may  then  be  poured  ofi". 

In  rare  instances,  where  the  least  yellowness  in  the 
oil  would  be  injurious,  nut  or  poppy  oil  may  be  used 
with  advantage ;  but,  as  already  stated,  linseed  is  the  oil 
used  for  general  purposes. 

We  are  indebted  for  the  following  important  remarks 
to  Mr.  Whittock: — ^^Oilsof  a  nature  suitable  for  painting 
are  the  most  commodious  and  advantageous  vehicle  to 
colours  hitherto  discovered  :  first,  because  the  unctious 
consistence  of  them  renders  their  being  spread  and 
layed  on  a  surface  with  more  evenness  and  expedition 
than  any  other  kind  of  vehicle  ;  secondly,  because, 
when  dry,  they  leave  a  strong  gluten  or  tenacious  body 
that  holds  the  colours  together,  and  defends  them  much 
more  from  the  injuries  either  of  the  air  or  accidental 
violence  than  the  vehicles  formed  of  water.    The  prin- 
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cipal  and  most  general  quality  to  be  required  in  oils  is 
their  drying  well,  which,  though  it  may  be  assisted  by 
additions,  is  yet  to  be  desired  in  the  oil  itself,  as  the 
effects  of  the  pigments  used  in  it  are  sometimes  such 
as  counteract  the  strongest  driers,  and  occasion  great 
delay  and  trouble  from  the  work  remaining  wet  for  a 
great  length  of  time,  and  frequently  never  becoming 
thoroughly  hard.  There  are  some  oils  that  have  this 
fault  to  an  incurable  degree.  The  next  quality  in  oils 
is  the  limpidness,  or  approach  to  a  colourless  state, 
which  is  likewise  very  material ;  for  where  they  partake 
of  a  brown  or  yellow  colour^  such  brown  or  yellow 
necessarily  mixes  itself  with  the  pigments  :  but,  besides 
the  brown  colour  which  may  be  visible  in  the  oil  when 
it  is  used,  a  great  increase  of  it  is  apt  to  appear  some  time 
afterwards  when  the  oil  is  not  good.  There  are  three 
changes  which  oils  of  the  kind  proper  for  painting  are 
liable  to  suffer  in  their  nature,  and  which  affect  them  as 
vehicles,  that  are  mentioned  by  painters  under  one  term, 
viz.,  fattening  :  notwithstanding,  these  several  changes 
are  brought  about  by  very  different  means,  and  relate  to 
very  different  properties  in  the  oils. 

The  first  is  a  coagulation  by  the  mixture  of  the 
oil  with  some  pigment  improperly  prepared.  This, 
indeed,  is  called  the  fattening  of  the  colours  ;  but  the 
real  change  is  in  the  oils,  and  the  pigments  are  only 
the  means  of  producing  it.  This  change  is  generally  a 
separation  of  the  oil  into  two  different  substances :  the 
one,  a  viscid  body  which  remains  combined  with  the 
pigments  ;  the  other  a  thin  fluid  matter  which  divides 
itself  from  the  colour  and  thicker  part. 

This  last  appears  in  very  various  proportions  under 
different  circumstances,  and,  in  some  cases,  it  is  not 
found  where  the  pigments  happen  to  be  of  a  more 
earthy  and  alkaline  nature,  for  then  only  a  thick 
clammy  substance  that  can  scarcely  be  squeezed  out  of 
the  bladder — if  it  is  put  up  in  one- — is  the  result  of  the 
fattening.  This  fattening  not  only  happens  when  oil 
and  pigments  are  mixed  together  in  bladders  or  vessels  ; 
but  sometimes,  after  they  have  been  laid  on  the  proper 
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ground  for  them,  instead  of  drying,  the  separation  will 
ensue,  and  one  part  of  the  oil  will  run  off  in  small  drops 
or  streams,  while  the  other  w^ill  remain  with  the 
colour,  without  showing  the  least  tendency  to  dry. 

The  second  is  the  change  that  takes  place  in  oils 
from  long  keeping.  This,  if  it  could  be  afforded  by  the 
oil-manufacturer  or  the  painter,  is  by  far  the  best 
method  of  purifying  linseed  and  other  oils,  as,  by  thus 
keeping,  they  become  lighter  coloured  and  acquire  a 
more  unctuous  consistence  ;  and,  though  they  are  said 
to  become  too  fat,  they  are  in  a  very  different  state 
from  that  before  mentioned,  which  is  caused  by  unsuit- 
able pigments. 

The  third  is  the  change  produced  by  artificial  means, 
from  exposing  the  oil  a  long  time  to  the  sun,  whereby 
it  is  freed  from  its  grosser  and  more  feculent  parts,  and 
rendered  colourless,  and  of  a  more  thick  and  less  fluid 
consistence  than  can  be  produced  by  any  other  treat- 
ment ;  but,  at  the  same  time,  it  is  made  less  likely  to 
drj^,  particularly  when  used  with  mineral  colours,  as 
Vermilion,Prussian  blue,  and  King's  yellow  ;  it  likewise 
becomes  disqualified  by  other  bad  qualities  that  render  it 
of  little  use  as  a  vehicle  for  painting.  Oils  in  this  state 
are  called  also  fat  oils,  though  it  is  a  change  that  has 
not  the  least  afiinity  w^th  either  of  the  other,  but,  on 
the  contrary,  differs  from  both.  In  speaking,  therefore, 
of  the  fattening  of  oils  or  colours,  attention  should  be 
had  to  the  not  confounding  these  three  several  kinds 
one  with  the  other. 

Linseed  oil,  from  its  cheapness,  is  the  only  oil  in 
common  use  for  house  painting,  and  it  may,  by  proper 
management,  be  made  to  answer  for  every  kind  of  work. 
This  oil  is  pressed  from  the  seed  of  flax,  and  is  best 
when  manufactured  in  great  quantities.  The  general 
defect  in  Linseed  oil  is  its  brown  colour,  and  its  tardiness 
in  drying,  both  of  which  are  in  a  much  greater  degree 
found  in  some  parcels  than  others.  There  is  also  found 
such  as,  in  consequence  of  its  being  mixed  with  the  oil 
of  some  other  vegetable  accidentally  growing  near  it, 
partakes  of  the  nature  of  olive-oil,  and  cannot  be  made 
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to  dry  by  any  means  whatever.  The  faults  of  the 
colour  and  want  of  drying  quality  may  be  greatly 
reduced,  if  not  entirely  taken  away,  by  keeping  the  oil 
for  a  length  of  time  before  it  is  used :  it  then  becomes  fat  in 
the  second  sense  of  the  word,  as  before  explained,  and 
is  a  good  vehicle  for  colour  without  any  mixture  ;  but 
it  is  generally  used  with  a  proper  drier,  as  it  never  by 
itself  becomes  sufficiently  pure  to  use  with  white  or 
other  light  tints,  without  imparting  a  brown  colour 
to  them/^ 

Poppy  Oil. 

This  is  a  colourless  oil,  and  is  in  some  instances  used 
for  d  licate  works  where  the  length  of  time  required 
for  drying  is  no  object.  It  is  much  celebrated  in  some 
old  books,  under  the  name  of  Oil  of  Pinks,  and  Oil  of 
Carnations,  as  erroneously  translated  from  the  French 
oeillet,  or  olivet,  a  local  name  for  the  Poppy  in  districts 
where  its  oil  is  employed  as  a  substitute  for  that  of  the 
olive.  It  is,  however,  inferior  in  strength,  tenacity, 
and  drjdng  to  Linseed  oil,  although  next  to  it  in  these 
respects  ;  and,  though  it  is  of  a  paler  colour,  and  slower 
in  changing,  it  becomes  ultimately  not  so  yellow,  but 
nearly  as  brown  and  dusky,  as  Linseed  oil,  and  therefore 
is  not  preferred  to  it. 

Nut  Oil 

Is  the  oil  of  Walnuts,  and  is  used  in  ornamental  paint- 
ing, as  it  is  nearly  colourless,  and  can  be  used  with 
Flake  white  and  other  delicate  colours,  without  the 
slightest  danger  of  tingeing  them. 

Driers. 

Driers  are  used  to  hasten  the  drying  of  paints. 
These  are  ground  up  in  oil,  and  are  mixed  in  small 
quantities  with  the  colour ;  some  colours,  in  fact, 
will  not  perfectly  harden  without  them,  but  remain 
sticky,  or,  as  painters  term  it,  tackj^,^'  until  sufficient 
dust  has  clung  to  them  to  render  their  external  surface 
at  least  apparently  dry ;  though,  as  can  well  be  under- 
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stood,  it  will  remain  disagreeable  to  the  touch,  and 
much  injured  in  colour.  Red  Lead  is  a  good  drier, 
but,  of  course,  can  only  be  used  in  situations  or  in  paints 
where  its  colour  is  not  objectionable.  Sugar-of-lead  is, 
however,  the  best  drier,  but  is  more  expensive  than 
the  others.  Patent  Driers,  ground  up  in  oil,  may  be 
purchased  at  the  various  colour-shops. 

Drying  Oils. 

All  the  fixed  oils  have  an  attraction,  more  or  less 
powerful,  for  oxygen,  and  by  exposure  to  the  air  they 
either  become  hard  and  resinous,  or  they  only  thicken 
slightly,  and  become  sour  and  rancid.  Those  which 
exhibit  the  first  property  in  a  marked  degree — as  the  oils 
of  Linseed,  Poppy,  Rape,  and  Walnut — are  called  drying 
oils,  and  are  used  as  vehicles  for  colours  in  painting : 
the  others  are  termed  glutinous  or  non-drying  oils. 

The  resinifying  or  drying  qualities  of  the  oils  is 
greatly  increased  by  boiling  them,  either  alone  or  along 
with  litharge,  sugar-of-lead,  or  white  vitriol,  when  the 
product  forms  boiled  oil,^'  or  drying  oil  of  commerce. 
The  efiicacy  of  the  process,  according  to  Liebig,  depends 
on  the  elimination  of  substances  which  impede  the 
oxidation  of  the  oil. 

The  following  methods  of  preparing  drying  oils  are 
culled  from  various  sources  ;  the  quantities  of  each 
formula  are  given  as  in  the  originals,  but  these  can,  of 
course,  be  used  in  relative  proportions,  when  the  pre- 
paration is  to  be  carried  on  on  a  smaller  scale. 

1.  Linseed  oil  1  gallon,  powdered  litharge  |  lb. 
Simmer,  with  frequent  stirring,  until  a  pellicle  begins  to 
form ;  remove  the  scum,  and  when  it  has  become  cold, 
and  has  settled,  decant  the  clear  portion.  Dark 
coloured,  used  by  house  painters. 

According  to  M.  Chevreul,  three  hours'  boiling,  with 
litharge  one-tenth  in  weight  of  the  oil,  renders  the  oil 
more  perfectly  drying  than  when  the  boiling  is  continued 
for  a  much  longer  time,  when  the  oil  acquires  a  darker 
colour,  and  so  becomes  injured  in  transparency  the 
longer  it  is  boiled.    M.  Chevreul  has  also  pointed  out 
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that  merely  heating  Linseed  oil  to  170°  Fahrenheit, 
along  wiih  a  small  quantity  of  peroxide  of  manganese, 
as  completely  renders  it  siccative  as  any  amount  of 
boiling,  and  without  any  deterioration  to  its  colour  or 
transparency.  It  appears  probable  that  litharge  acts 
more  by  its  mere  presence  in  inducing  the  oxidation  of 
the  oil  than  by  actually  giving  up  oxygen  to  it,  and 
those  engaged  in  boiling  oils  have  remarked  that  the 
old  litharge,  upon  which  Linseed  oil  has  been  already 
boiled,  acts  more  energetically  in  producing  the  sicca- 
tive property  in  it  than  new  litharge. 

2.  Pale  Linseed  or  Nut-oil  1  pint,  litharge  or  dry 
sulphate  of  lead  in  fine  powder  2  oz. ;  mix,  let  it  stand, 
frequently  stirring  it  for  ten  days,  then  set  the  bottle  in 
the  sun,  or  in  a  warm  place,  to  settle,  and  decant  the  clear 
portion. 

3.  (Liebig.) — Sugar  of  lead  1  lb.,  dissolved  in  ^  gallon 
of  rain  water ;  1  lb.  of  litharge  in  fiine  powder  is  then 
added,  and  the  mixture  is  gently  simmered  until  only 
a  whitish  sediment  remains ;  1  lb.  of  levigated  litharge 
is  next  diffused  through  2^  gallons  of  linseed  oil,  and 
the  mixture  is  gradually  added  to  the  lead  solution  pre- 
viously diluted  with  an  equal  bulk  of  water  ;  the  whole 
is  now  stirred  together  for  some  hours  with  heat,  and 
is  lastly  left  to  clear  itself  by  exposure  in  a  warm  place. 
The  lead  solution  which  subsides  from  the  oil  may  be 
used  again  for  the  same  purpose  by  dissolving  in  it 
another  pound  of  litharge  as  before. 

4.  (Wilks's  patent.) — Into  Linseed  oil,  236  gallons, 
pour  oil  of  vitriol  6  or  7  lbs.,  and  stir  the  two  together  for 
three  hours,  then  add  a  mixture  of  fuller's  earth  6  lb.,  and 
hot  lime  14  lb.,  and  again  stir  for  three  hours.  Next,  put 
the  whole  into  a  copper,  with  an  equal  quantity  of  water, 
and  boil  for  about  three  hours;  lastly,  withdraw  the  fire, 
and,  when  the  whole  is  cold,  draw  off  the  water,  run  the 
oil  into  any  suitable  vessel,  and  let  it  stand  for  a  few 
weeks  before  using. 

5.  Pale  Drying  Oil. — The  oil  should  be  macerated  two 
or  three  days  at  least  upon  about  an  eighth  of  its  weight 
of  litharge,  in  a  warm  place,  occasionally  shaking  the 
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mixture,  after  whicli  it  should  be  left  to  settle  and  clear  ; 
or  it  may  be  prepared,  without  heat,  by  levigating  the 
litharge  iiU  the  oil.  Acetate  of  lead  may  be  substituted 
for  litharfj^e,  being  soluble  with  less  heat,  and  its  acid, 
being  volatile,  escapes  during  solution  and  bleaches  the 
oil,  to  which  coarse  smalt  may  be  added  to  clear  it  by 
subsidence,  increase  its  drying,  and  neutralise  its  brow^n 
colour.  This  affords  pale  drjdng  oil  for  light  and  bright 
colours. 

Boiled  Oil. — The  above  mixture  of  oil  and  litharge, 
gently  and  carefully  boiled  in  an  open  vessel  till  it 
thickens,  becomes  strong  drying  oil  for  dark  colours. 
Boiled  oil  is  sometimes  set  on  fire  purposely,  in  making 
printer's  varnish  and  printing  ink,  and  also  for  painting 
and  the  preparation  of  japanner's  gold  size.  As  dark 
and  transparent  colours  are  in  general  comparative  ill 
driers,  japanner's  gold  size  is  sometimes  employed  as  a 
powerful  means  of  drying  them.  This  material  may  be 
prepared  in  the  following  manner : — Asphaltum,  Li- 
tharge or  Red  lead.  Burnt  Umber  or  Manganese,  finely 
pow^dered,  of  each  1  oz.,  stir  them  into  a  pint  of  linseed 
oil,  and  simmer  the  mixture  over  a  gentle  fire,  or  on  a 
sand  bath,  till  solution  has  taken  place,  scum  ceases  to 
rise,  and  the  fluid  thickens  on  cooling,  carefully  guard- 
ing it  from  taking  fire.  If  the  oil  employed  be  at  all 
acid  or  rancid,  a  small  portion  of  powdered  chalk,  or 
magnesia,  may  be  usefully  added,  and  will  assist  the 
rising  of  the  scum  and  the  clearing  of  the  oil  by  its 
subsidence ;  and,  if  it  be  kept  at  rest  in  a  warm  place,  it 
will  clear  itself,  or  it  may  be  strained  through  a  cloth 
and  diluted  with  turpentine  for  use.  Gold  size  for 
gilding  is  commonly  made  of  Boiled  Oil  and  fine  Oxford 
ochre. 

JS^ote. — There  is  often  a  difficulty  in  obtaining  the  oils 
bright  after  boiling  or  heating  them  with  the  lead 
solutions  :  the  best  way,  on  a  small  scale,  is  either  to 
filter  them  through  coarse  woollen  filtering  paper,  or  to 
expose  the  bottle  for  some  time  to  the  action  of  the  sun, 
or  to  place  it  in  a  warm  situation  ;  on  a  large  scale,  the 
fine  oils  are  often  filtered  through  Canton  flannel  bags. 
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The  litharge  and  sulphate  of  lead  used  in  the  above 
processes  may  be  again  rendered  available  for  the  same 
purpose  by  washing  them  in  hot  water  to  remove  the 
adhering  mucilage. 

Leclaire's  Drier  for  Zinc  White. 

Mr.  Leclaire  *  gives  the  following  as  the  result  oi 
his  researches  on  the  subject  of  a  drier  for  Zinc  White 
which  should  be  more  powerful  than  litharge,  and 
should  thus  counteract  the  tendency  of  colours  mixed 
with  that  pigment  to  dry  more  slowly  than  others. 

Purified  Linseed  oil  is  boiled  for  six  or  eight  hours, 
and  to  every  100  kilogrammes  of  boiled  oil  there  are 
added  five  kilogrammes  of  powdered  peroxide  of  man- 
ganese, which  may  be  kept  in  a  bag  like  litharge.  The 
liquid  is  boiled  and  stirred  for  five  or  six  hours  more, 
and  then  cooled  and  filtered.  This  drying  oil  is  em- 
ployed in  the  proportion  of  from  five  to  ten  per  cent,  of 
the  weight  of  Zinc  White,  and  it  should  be  added  during 
the  grinding  of  the  pigment  in  oil — the  admixture  then 
being  more  thorough. 

Leclaire^s  Drying  Oils. 

Oil  oxidized  by  the  peroxide  of  manganese,  Mr.  Le- 
claire says,  may  be  thickened  to  the  point  of  solidifica- 
tion, when  it  will  produce  the  same  effect  as  litharge. 

Fifteen  parts  of  lime  made  into  paste  with  water  are 
added  to  100  parts  of  oil  oxidized  by  the  peroxide  of 
manganese.  The  whole  is  boiled  or  heated  by  steam 
until  the  water  has  evaporated  ;  the  oil  then  forms  with 
lime  a  thick  product  which  is  a  drier.  It  is  sold  in 
lumps  or  in  powder,  or  ground  with  an  equal  weight  of 
oxidized  oil.  It  may  be  ground  with  the  ordinary 
essence  of  turpentine,  or  with  that  of  Venice,  but  the 
dryer  is  less  powerful  than  when  it  has  been  mixed  with 
oxidized  linseed  oil.  Three  to  five  per  cent,  of  this 
drier  are  sufficient  for  a  rapid  desiccation. 

*  We  are  indebted  for  the  following  three  receipts  to  "  A  Practical 
Treatise  on  the  Manufacture  of  Colours,"  by  Messieurs  Riffault,  Verg- 
nand,  and  Tousaaijat. 
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Other  driers  may  be  made  by  combining  lime  with 
resins  and  essence  of  turpentine  in  the  proportions  in- 
dicated for  fixed  oils. 

Guynemer's  Powdered  Drier. 

In  a  patent  taken  out  by  him  for  this  purpose,  Mr. 
Guynemer  says: — ^Tor  a  long  time  it  has  been  a  desi- 
deratum to  find  an  impalpable  white  powder,  which 
may  be  intimately  incorporated  with  Zinc  White,  and 
which  will  accelerate  desiccation.^' 

The  society  of  theVieille  Montague,  represented  by  Mr. 
Guynemer,  has  become  the  owner  of  the  patents  by  Mr. 
Leclaire,  and  gives  the  foUov/ing  receipt  for  a  new  man- 
ganese drier  in  powder: — Pure  sulphate  of  manganese  1 
part,  pure  acetate  of  manganese  1  part,  calcined  sulphate 
of  zinc  1  part,  white  oxide  of  zinc  97  parts  =  100  parts. 
The  sulphate  and  acetate  are  ground  in  a  mortar  to  an 
impalpable  powder,  which  is  passed  through  a  metallic 
sieve.  Three  parts  of  this  powder  are  dusted  over  the  97 
parts  of  oxide  of  zinc,  spread  over  a  board  or  a  slab  ;  the 
whole  is  then  thoroughly  mixed  and  ground.  The 
resulting  white  and  impalpable  powder,  mixed  in  the 
proportion  of  J  to  1  per  cent,  with  Zinc  White,  will 
enormously  increase  the  drying  property  of  this  product, 
which  will  become  dry  in  from  ten  to  twelve  hours. 

Volatile  Oils, 

procured  by  distillation  from  turpentine  and  other 
vegetable  substances,  are  all  almost  destitute  of  the 
strength  of  the  expressed  oils,  having  hardly  more 
cementing  power  in  painting  than  water  alone,  and 
are  principally  useful  as  solvents,  and  media  of  resinous 
and  other  substances  introduced  into  vehicles  and  other 
varnishes.  In  drying  they  partly  evaporate,  and 
partly,  by  combination  with  oxygen,  form  resin  and 
become  fixed.  They  are  not,  however,  liable  to  change 
colour  like  expressed  oils  of  a  drying  nature,  and, 
owing  to  their  extreme  fluidness,  are  useful  diluents  of 
the  latter ;  they  have  also  a  bleaching  quality,  whereby 
they  in  some  degree  correct  the  tendency  of  drying  and 
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expressed  oils  to  discolourment.  Of  the  essential  oils, 
the  most  volatile  and  nearest  in  this  respect  to  alcohol 
is  oil  of  sassafras  ;  but  that  most  used  in  painting  is  the 

Oil  of  Turpentine. 

The  rectified  oil,  improperly  called  spirits  of  turpen- 
tine, is  preferable  only  on  account  of  its  being  thinner 
and  more  free  from  resin.  By  the  action  of  oxygen 
upon  it,  water  is  either  generated  or  set  free,  and  the 
oil  becomes  thickened  ;  but  is  again  rendered  liquid  by 
a  boiling  heat  upon  water,  in  which  the  oxygen  and 
resin  are  separated  from  it.  When  coloured  by  heat  or 
otherwise,  oil  of  turpentine  may  be  bleached  by  agitat- 
ing some  lime  powder  in  it,  which  will  carry  down  the 
colour.  The  great  use  of  this  oil,  under  the  cant  name 
of  turps,  is  to  thin  oil  paints,  and,  in  the  larger  use 
thereof,  to  flatten  white  and  other  colours,  and  to 
remove  superfluous  colour  in  graining.  It,  however, 
weakens  paint  in  preventing  its  bearing  out ;  and  when 
used  entirely  alone,  it  will  not  fix  the  paint. — [Field.) 

The  name  of  turpentine  is  applied  to  a  liquid,  or  soft 
solid  product  of  certain  coniferous  plants,  and  of  the 
Pistachia  terebinthus. 

There  are  several  varieties,  as  follows  :™ 

American  or  white  turpentine. 

Bordeaux  turpentine. 

Venice  turpentine. 

Strasburg  turpentine. 

Canadian  turpentine,  or  Canada  balsam. 

Chio  turpentine. 

Frankincense. 

In  nearly  all  cases  the  processes  of  collecting  are 
similar.  A  hollow  is  cut  in  the  tree  yielding  turpentine, 
a  few  inches  from  the  ground,  and  the  bark  removed  for 
the  space  of  about  18  inches  above  it.  The  turpentine 
trickles  down  into  vessels  placed  to  receive  it.  The  inci- 
sions are  made  about  the  close  of  March,  and  the  turpen- 
tine continues  to  run  throughout  the  vegetative  season. 
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especially  during  the  summer  montlis.  In  general 
character  these  turpentines  have  much  in  common  :  they 
are  oleo*  resins,  varying  slightly  in  colour,  consistency, 
and  smell :  they  enter  into  the  composition  of  many 
varnishes. 

Oil  of  turpentine  is  obtained  by  distilling  American 
turpentine,  which  has  been  melted  and  strained  with 
water,  in  an  ordinary  copper  still.  The  distilled  product 
is  colourless,  limpid,  very  fluid,  and  possessed  of  a  very 
peculiar  smell. 

Turpentine  is  imported  in  barrels  weighing  from  2 
to  2|  cwt.,  and  has  the  appearance  and  consistence  of 
honey.  The  residaum,  after  the  distillation  of  the  oil 
or  spirits  of  turpentine,  is  the  common  resin,  or  rosin, 
of  trade. 


CHAPTER  XXIII. 


OF  VAENISHES. 

It  will  not^  as  a  rule,  be  economical  for  persons  residing 
in  large  towns  to  make  these  for  themselves,  as  they  may 
be  purchased  both  cheaper  and  in  most  cases  better  than 
they  could  make  them.  At  the  same  time  it  is  well  to 
know  how  to' make  these  important  compounds,  for  it 
may  so  occur  that  the  materials  may  be  obtained  where 
the  varnish  itself  could  not,  or  other  circumstances  may 
render  it  desirable  that  the  process  should  be  carried 
on  at  home ;  a  few  receipts  for  the  purpose  are,  therefore, 
given. 

Table  Varnish. — (1.)  Take  of  oil  of  turpentine  1  lb., 
beeswax  2  oz.,  colophony  1  drachm.  (2.)  Dammar 
resin  1  lb.,  spirits  of  turpentine  2  lbs.,  camphor  200 
grains.  Allow  the  mixture  to  stand  for  twenty-four 
hours  ;  and  the  portion  poured  off  is  fit  for  immediate 
use. 

Furniture  Varnishes. — (1.)  Dissolve  1|  lb.  of 
shellac  in  1  gallon  of  naphtha,  and  it  will  be  ready 
for  use  as  soon  as  the  dissolution  is  complete.  (2.) 
Dissolve  12  oz.  of  shellac  and  3  oz.  of  copal  (or  an 
equivalent  of  Copal  Varnish)  in  1  gallon  of  naphtha. 
(3.)  Dissolve  2  oz.  mastic,  1^  lb.  shellac,  4  oz.  seed 
lac,  4  oz.  sandarach,  in  1  gallon  of  rectified  spirits 
of  wine,  banzoin,  and  dragon's  blood:  turmeric  and 
other  colouring  matters  may  be  added  as  required. 

Mahogany  Varnish. — Gum  sandarach  2  oz.,  shellac 
1  oz.,  gum  benjamin  |  oz.,  Venice  turpentine  1  oz., 
spirits  of  wine  1  pint.     Colour  red  wdth  Dragon's 
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Blood,  or  yellow  with  Saffron  ;  place  the  vessel  con- 
taining these  ingredients  in  a  warm  spot,  until  the  gum 
has  dissolved,  then  strain  for  use. 

White  Furniture  Varnish. — Dissolve  6  oz.  of  white 
wax  in  1  pint  of  oil  of  t^irpentine  by  gentle  heat,  or 
white  wax  6  parts,  petroleum  48.  To  be  applied  to  the 
work  whilst  warm ;  allowed  to  cool,  and  then  to  be 
polished  by  rubbing  with  a  coarse  cloth. 

Dark  Varnish  for  light  wood- work. — Shellac  16 
parts,  gum  sandarach  32,  gum  mastic  8,  gum  elemi 
8,  dragon's  blood  4,  anatto  1,  white  turpentine  16, 
alcohol  256.    Dilute  also  with  alcohol,  if  required. 

Varnish  which  resists  boiling  water. — Linseed  oil 
1^  lb.,  amber  1  lb.,  pulverized  litharge  5  oz.,  powder 
white  lead  5  oz.,  minium  5  oz.  Boil  the  linseed  oil  in 
an  untinned  copper  vessel,  and  suspend  in  it  the  litharge 
and  minium  in  a  small  bag,  which  must  not  touch  the 
bottom  of  the  vessel.  Continue  the  ebullition  until  the 
oil  has  acquired  a  deep  brown  colour ;  then  take  out 
the  bag,  and  put  in  a  clove  of  garlic :  this  is  to  be 
repeated  seven  or  eight  times,  the  boiling  being  con- 
tinued. Before  the  amber  is  added  to  the  oil,  it  is  to  be 
mixed  with  2  oz.  of  linseed  oil,  and  melted  over  a  fire 
that  is  well  kept  up.  When  the  mass  is  fluid,  it  is  to 
be  poured  into  the  linseed  oil :  this  mixture  is  to  be 
boiled  and  stirred  continually  for  two  or  three  minutes. 
Afterwards,  filter  the  mixture,  and  preserve  it  in  a 
bottle  well  corked  up.  When  this  varnish  is  used  the 
wood  must  be  previously  well  polished,  and  covered 
with  a  thin  coat  of  soot  and  spirits  of  turpentine.  When 
this  coat  is  dry,  some  of  the  varnish  maj^  be  applied  with 
a  sponge,  taking  care  that  it  is  equally  distributed  on 
every  part.  This  operation  is  to  be  repeated  four  times, 
being  always  careful  that  each  coat  be  well  dried  before 
another  is  put  over  it.  After  the  last  coat  of  varnish 
the  wood  must  be  dried  in  an  oven,  and  afterwards 
polished. 

Turpentine  Varnish. — One  pint  of  spirits  of  turpen- 
tine, 10  oz.  clear  resin  pounded ;  put  it  in  a  tin  can  on 
a  stove,  and  let  it  boil  for  half  an  hour.   When  the  resin 
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is  dissolved,  and  the  mixture  has  cooled,  it  will  be  ready 
for  use. 

White,  hard,  spirit  Yarnish. — (1.)  In  three  pints  of 
rectified  spirit  (65  overproof)  dissolve  1  lb.  of  gum 
sandarach,  and  add  6  oz.  of  turpentine.  (2.)  Dissolve  4 
oz.  gum  mastic,  i  lb.  gum  juniper,  in  4  pints  rectified 
spirit ;  add  to  the  mixture  1  oz.  of  turpentine.  (3.) 
Which  may  be  used  on  metals,  and  polishes  well. 
Mastic  in  tears  2  oz.,  sandarach  8  oz.,  gum  elemi  1  oz., 
Ohio  turpentine  4  oz.,  rectified  spirit  (65  overproof)  1 
quart. 

Mastic  Varnish. — Immerse  10  oz.  of  the  clearest  gum 
mastic  in  1  pint  of  turpentine  ;  place  the  vessel  contain- 
ing the  mixture  in  a  sand  bath  until  the  mastic  is  all 
dissolved,  then  strain  it  through  a  fine  sieve,  and  it  will 
be  ready  for  use  :  if  too  thick,  it  may  be  diluted  by  the 
addition  of  spirits  of  turpentine. 

Copal  Yarnish  (spirit). — (1.)  Melt  8  parts  of  powdered 
copal  gum  in  an  iron  pot  by  slow  heat,  and  2  parts 
balsam  capivi  previously  warmed.  Then  remove  from  the 
fire,  and  add  10  parts  spirits  of  turpentine,  also  warmed, 
in  order  to  reduce  to  the  necessary  degree  of  thickness 
for  working. 

JS^ote, — Gum  Copal  is  made  more  soluble  in  spirits 
of  turpentine  by  melting  the  powdered  crude  gum, 
and  allowing  it  to  stand  for  some  time  loosely  covered. 
(2.)  Powdered  copal  24  parts,  spirits  of  turpentine 
40,  camphor  1  (white),  4  oz.  copal,  ^  oz.  camphor, 
3  oz.  White  Drying  oil,  2  oz,  essential  oil  of  turpentine. 
Reduce  the  copal  to  powder,  mix  the  camphor  and  Dry- 
ing oil,  then  heat  it  on  a  slow  fire  ;  add  the  turpentine 
and  strain.  As  other  soft  resins  are  sometimes  substi- 
tuted for  mastic,  so  inferior  hard  resins  are  sometimes 
employed  in  the  place  of  copal,  in  the  composition  of 
varnishes  celebrated  as  Copal  Yarnishes.  Copal  is  of 
difficult  solution  in  turpentine  and  linseed  oils,  both  of 
which  enter  into  the  composition  of  the  ordinary  Copal 
Yarnishes,  which  are  employed  by  the  coach  painter  and 
herald  painter,  and  afford  the  best  varnishes  used  by 
the  house  painter  and  grainer.     Combined,  however, 
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with  linseed  oil  and  oil  of  turpentine,  Copal  Varnish 
affords  a  vehicle  superior  in  texture,  strength,  and 
durability  to  mastic  and  its  megilp,  though  in  its 
application  it  is  a  less  attractive  instrument,  and  of 
more  difficult  management.  As  copal  swells  while  dis- 
solving, so  its  solutions  and  varnishes  contract,  and  con- 
sequently crack,  in  drying,  and  thence  linseed  oil  is 
essential  to  prevent  its  cracking.  The  mixture  of  Copal 
Varnish  and  linseed  oil  is  best  effected  by  the  medium 
of  oil  of  turpentine,  and  for  this  purpose  heat  is  some- 
times requisite. 

Iron-work,  Varnish  for. — Dissolve  in  about  2  lbs.  of 
tar  oil,  ^  lb.  of  asphaltum  and  a  like  quantity  of  pounded 
resin ;  mix  hot  in  an  iron  kettle,  care  being  taken  to 
prevent  any  contact  with  the  flames.  When  cold  the 
varnish  is  ready  for  use.  This  varnish  is  for  outdoor 
work  and  iron-work. 

Common  work.  Varnish  for. — Place  3  lbs.  of  powdered 
resin  in  a  tin  can,  and  add  2^  pints  of  spirits  of  turpen- 
tine ;  shake  well,  and  allow  the  mixture  to  stand  for  a 
day  or  two,  shaking  it  occasionally.  Then  add  5  quarts 
of  boiled  oil ;  shake  the  whole,  and  allow  it  to  stand  in 
a  warm  room  until  clear.  The  clear  portion  is  then  to 
be  poured  off  for  use,  and  may  be  reduced  in  consistency 
by  the  addition  of  turpentine.  This  varnish  is  intended 
for  protecting  surfaces  against  the  effects  of  exposure 
to  the  atmosphere,  and  has  been  used  with  great  advan- 
tage for  coating  wood  and  iron- work. 


PART  y. 
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Oil 

SIGN  WEITING. 


CHAPTER  XXIY. 

GENERAL  CONSIDERATIONS  IN  RELATION  TO 
INSCRIPTIONS  AND  SIGN-BOARDS. 

It  is  much  to  be  desired  that  the  members  of  the  trade 
would  settle  amongst  themselves  what  should  be  the 
name  of  this  very  important  branch  of  practical  art.  It 
is  not  sign  painting,  because  signs  consisted  in  forms, 
not  w^ords  ;  they  were,  in  fact,  symbols  used  instead  of 
inscriptions,  and  to  impress  themselves  on  the  memory, 
thus:— ^'The  Bell,''  ''The  Crown,"  ''The  Elephant  and 
Castle,''  were  absolute  illustrations  of  the  names ;  they 
were,  in  fact,  a  sort  of  crest :  thus  the  Vintners'  Com- 
pany mark  their  swans  with  two  nicks  cut  in  the  beak, 
and  hence  this  became  an  appropriate  sign  for  taverns. 
A  leading  hostelry  at  an  old  coaching-house  in  Lad  Lane, 
London,  adopted  this  sign,  which,  becoming  distorted 
in  course  of  time,  was  afterwards  known  as  "  The  Swan 
with  two  Necks and  a  bird  thus  accommodated  (per- 
haps as  a  safe  resource  in  case  of  diphtheria)  was  long 
seen  adorning  the  wall  of  the  building. 

Again,  the  art  under  consideration  is  not  writing^  in 
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the  generally  accepted  sense  of  the  term,  nor  is  it  print- 
ing :  it  is,  in  fact,  neither  more  nor  less  than  painting 
letters ;  and,  therefore,  the  proper  name  should  be 

letter  painting."  Finally,  the  letter  painter  does  not 
always  paint  signs  ;  "  but  is  called  upon  to  paint  the 
inscriptions  on  omnibuses,  the  names  on  ships,  the 
numbers  on  doors,  &c. 

We  throw  out  these  hints  in  the  hope  that  some  one, 
wise  in  his  generation,  may  be  induced  to  make  an  inno- 
vation on  the  generally  adopted  name  of  sign  writer  ; 
and  we  shall  be  happy,  in  future  editions,  to  adopt  a 
name  other  than  sign  writer,  which  is  merely  used  for 
want  of  a  better. 

The  work  of  the  letter  painter  is  easily  defined.  He 
is  to  paint  the  names,  trades,  or  other  inscriptions,  on 
the  architraves  of  shops,  on  show-boards  (commonly 
called  sign-boards),  on  walls,  and  in  various  other  situ- 
ations, on  vehicles,  &c. 

Now  the  object  of  such  inscriptions  is  clearly  to  make 
known  the  name  of  the  occupier  of  the  shop,  his  business, 
and  the  number  of  the  house,  the  various  points  in  the 
route  of  an  omnibus  or  other  conveyance,  or  to  give 
some  information  to  the  public  in  a  brief  and  rapid 
manner  ;  and  it  is  therefore  obvious  that  the  inscription 
should  be  as  visible  as  possible. 

Let  us,  in  the  first  place,  inquire  into  the  conditions 
of  the  inscription  on  the  architrave  of  a  shop-front. 
The  letters  are,  as  a  rule,  to  be  looked  at  from  below, 
or  perhaps,  if  the  shop  be  rather  low,  they  may  be  on  a 
level  with  the  eye  of  a  passenger  sitting  on  the  knife- 
board  of  an  omnibus  ;  but  they  are  seldom  below  the  eye 
of  the  spectator.  Now  the  simplest  way  of  making 
known  the  name  of  the  inhabitant  is,  of  course,  to  paint 
it  up,  just  as  one  can  imagine  an  emigrant  doing  over 
the  entrance  to  his  tent  or  over  the  door  of  his  cabin. 
But  the  colouring  matter  with  which  the  surface  and 
letters  are  painted  is  to  a  certain  degree  evanescent, 
and  this  knowledge  has  led  to  the  adoption  of  methods 
by  which  men  of  the  earliest  epochs  of  the  world  have 
made  known  their  history  to  us,  and  by  which  our 
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modern  school-boys  endeavour  to  inform  posterity  of  the 
fact  of  their  having  learnt  their  lessons  on  a  particular 
form,  or  practised  their  pot-hooks  and  hangers  at  certain 
desks,  viz.,  by  incising  or  cutting  the  letters  into  the 
surface;  and  this  is,  unquestionably,  the  most  permanent 
method,  as  the  inscription  is  only  removed  when  the 
thickness  of  the  whole  surface  is  reduced  to  a  level  with 
the  lowest  depths  of  the  incised  characters. 

Incising  the  letter  in  a  wooden  architrave,  however, 
is  soon  found  to  be  impracticable  for  general  use,  be- 
cause the  wood  requires  to  be  much  thicker  than 
is  usually  employed,  in  order  to  allow  of  the  letters 
being  cut  to  a  depth  proportionate  to  their  size  ;  secondly, 
the  work  would  be  difficult  of  execution,  considering 
that  the  inscription  is  seldom  executed  before  the  archi- 
trave is  fixed  in  its  place,  and  thus  cannot  be  turned 
about  during  work  ;  and,  thirdly,  the  whole  plank  would 
have  to  be  removed  in  case  of  change  of  name.  In  spite 
of  these  obstacles,  incised  names  may  be  seen  over  some 
few  shops,  where  they  show  to  very  great  advantage. 

The  next  most  obvious  plan  is  to  cut  the  separate 
letters  out  of  wood  of  a  certain  thickness,  or  to  form 
them  of  earthenware,  or  other  suitable  material,  and  to 
attach  them  to  the  architrave  by  means  of  nails  :  a  plan 
which  is  very  largely  adopted,  and  which,  if  the  letters 
are  made  of  well- seasoned  wood,  and  are  properly  se- 
cured, is  found  very  efiicient.  The  wooden  letters,  how- 
ever, owing  to  no  fault  on  the  part  of  the  maker,  but 
to  the  alternations  of  wet  and  dry  to  which  they  are 
subjected,  often  crack  and  part,  or  even  the  whole  of  the 
letter  drops  off.  The  earthenware  letters  too  are  liable 
to  accident,  though  perhaps  not  so  much  so  as  the 
wooden  ones. 

The  letter  painter,  then,  either  practises  the  first  of 
these  systems  in  its  entirety,  or  imitates  the  effects  pro- 
duced by  the  other  two.  We  shall  treat  of  the  methods 
of  proceeding  in  the  order  in  which  we  have  mentioned 
them. 

First,  then,  of  painted  letters,  imitating  neither  sunk 
nor  raised  forms,  but  merely  giving  the  inscription 
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ill  a  plain  and  simple  manner.  It  will  be  clear  that,  as 
the  letters  will  be  on  the  same  level  as  the  surface  on 
which  they  are  painted,  they  should  be  made  as  distinct 
from  it  as  possible,  and  their  forms  should  be  well  de- 
fined. Although  the  letter  painter  is  seldom,  if  ever, 
consulted  as  to  the  painting  of  the  architrave  or  sign- 
board (we  are  compelled  to  retain  the  name  for  want 
of  a  better),  still,  in  order  that  his  own  work  may  show 
to  advantage,  it  may  be  well  that  he  should  intimate  to 
his  fellow- workers  in  the  other  branch  of  the  business, 
through  whom  the  information  may  reach  the  customer, 
that  the  surface  on  which  the  name,  or  other  inscription, 
is  to  be  painted  should  be  as  retiring  as  possible. 

We  are  aware  that  persons  having  their  houses  and 
shops  painted  have  a  perfect  right — of  which  they  avail 
themselves  to  the  fullest  extent — of  exercising  their  taste 
in  any  way  they  think  proper,  but  they  are  by  far  too 
sensible  to  wish  the  object  they  have  in  view  in  this 
matter — the  publishing  of  their  names  and  trades — to  be 
defeated,  and  hence  are  mostly  open  to  advice  of  prac- 
tical men.  It  behoves  these,  then,  not  to  be  mere 
machines,  but  to  suggest  to  the  employer  how  his  wishes 
may  be  better  carried  out  by  the  exercise  of  good  taste 
than  without  it. 

It  must  be  pointed  out,  then,  that  the  object  is  not  to 
show  the  architrave,  but  the  inscription  upon  it,  and 
that  its  colour  should  be  such  as  will  bear  out  or,  as 
workmen  say,  show  up  the  lettering:  a  quiet  retiring 
tone  should  therefore  be  used,  with  the  mouldings  or 
other  architectural  details  relieved,  or  picked  out,^^  with 
brighter  colours  in  small  quantities. 

Graining  and  marbling  are  wholly  objectionable  on 
surfaces  on  which  the  inscription  is  to  be  painted  in 
the  flat,  as  the  veining  destroys  the  unity  of  form  in  the 
letters  from  which  the  irregular  lines  seem  to  proceed 
like  so  many  cords  by  which  they  are  drawn  in  different 
directions,  and  the  outlines  are  thus  as  it  w^ere  merged 
down  into  the  veins  of  the  marble  or  the  curl  of  the 
wood.  Where  the  surface  has  already  been  marbled  or 
grained,  a  portion  of  it  should  be  painted  to  indicate 
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another  stone  or  wood  of  a  different  and  uniform  charac- 
ter— as  a  fine  granite  or  a  wood  of  a  straight  unobtrusive 
grain — which  may  be  represented  as  inlaid,  or  as  a  tablet 
superadded ;  but,  in  either  case,  the  letters  should  have  a 
firm  outline  of  a  colour  different  from  that  of  the  ground. 

Referring  to  the  colours  with  which  letters,  under 
these  circumstances,  should  be  edged,  we  may  repeat 
here  the  rules  propounded  by  M.  Chevreul,  and  quoted 
by  Mr.  Owen  Jones,  in  regard  to  ornament,  but  which 
apply  with  equal  force  to  lettering,  viz. : — (1.)  That  when 
ornaments  (or  letters)  are  on  a  ground  of  a  contrasting 
colour,  the  ornaments  should  be  separated  from  the 
ground  by  an  edging  of  a  lighter  colour,  as  a  red  flower 
on  a  green  ground  should  have  an  edging  of  lighter  red. 
(2.)  When  ornaments  in  a  colour  are  on  a  gold  ground, 
the  ornaments  should  be  separated  from  the  ground  by 
an  edging  of  a  darker  colour.  (3.)  Gold  ornaments  on 
any  coloured  ground  should  be  outlined  with  black.  (4.) 
Ornaments  of  any  colour  may  be  separated  from  grounds 
of  any  other  colour  by  edgings  of  white,  gold,  or  black. 
(5.)  Ornaments  in  any  colour,  or  in  gold,  may  be  used  on 
white  or  black  grounds  without  outline  or  edging.  The 
ground  here  is  supposed  to  be  of  a  uniform  colour  ;  but, 
as  already  stated,  an  edging  is  required  where  the  ground 
is  marbled  or  grained.  (6.)  In  self- tints,  tones  or 
shades  of  the  same  colour,  a  light  tint  on  a  dark 
ground  may  be  used  without  outline;  but  a  dark 
ornament  on  a  light  ground  requires  to  be  outlined 
with  a  still  darker  tint. 

Although  we  have  given  the  whole  series  of  Principles 
of  Decorative  Art  in  another  section  of  this  volume,  we 
repeat  the  above  propositions,  knowing  the  tendency  of 
readers  to  look  first  at  the  sections  of  a  book  in  which 
they  may  themselves  be  specially  interested ;  and  we 
desire  to  furnish  such  with  information  of  immediate 
service  to  them,  but  we  urge  the  student  to  consider  his 
branch  as  only  a  part  of  a  great  whole  ;  for  it  is  only 
when  those  engaged  in  the  various  departments  are 
conscious  of  the  conditions  and  requirements  of  the 
others,  that  a  proper  harmony  pervades  the  result  of 
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their  united  labours  :  and  as  we  attach  suflficient  import- 
ance to  letter  painting  to  elevate  it  to  the  rank  of  one 
of  the  decorative  arts,  we  trust  the  student  will  make 
himself  well  acquainted  with  the  whole  of  the  principles 
laid  down,  as  well  as  with  the  other  departments  de- 
scribed in  this  volume,  whilst  the  higher  branches  are 
to  be  studied  from  The  Grammar  of  Colouring  and 
Ornamental  Art'^  (No,  186  of  this  series). 

As  our  instructions  in  regard  to  the  formation  and 
spacing  of  letters  will  refer  to  sign  or  rather  show 
boards,  as  well  as  to  shop-fronts,  &c.,  we  will,  in  the  first 
place,  offer  a  few  hints  as  to  the  construction  of  the  boards 
(which  the  painter  is  often  called  in  to  supply),  which 
will  be  found  of  service.  The  wood  chosen  should  be 
old  and  well  seasoned.  Oak  and  mahogany  are  the  best, 
but  are,  of  course,  more  expensive  than  pine,  of  which 
very  good  boards  may  be  made.  The  constant  alterna- 
tions from  wet  to  dry,  however,  severely  test  the  resisting 
powers  of  the  boards,  and  every  precaution  must  be  taken 
to  prevent  their  warping,  twisting,  or  splitting.  The 
separate  lengths  of  which  the  board  is  composed  should 
be  carefully  united  by  the  plough-and-tongue  joint, 
the  tongue  and  groove  being  cut  in  the  dovetail  fashion, 
and  the  one  driven  into  the  other  from  the  end ;  the 
parts  should  not,  however,  fit  tightly,  in  order  to  allow 
of  a  certain  amount  of  expansion  and  contraction  ;  and 
this  provision  must  also  be  made  in  regard  to  the 
rabbets  or  cross-pieces  at  the  back.  It  is  owing  to 
neglect  in  this  particular  that  we  often  see  sign-boards, 
of  a  large  and  expensive  character,  spoiled  by  fissures 
extending  over  their  whole  length.  The  component 
boards  are  often  ploughed  and  tongued  together,  broad 
flat  pieces  are  placed  at  the  back,  a  screw  or  two  passing 
into  each  of  the  boards,  and  a  framing  is  then  nailed 
round  the  whole.  When  the  boards  are  acted  upon  by 
damp,  they  swell,  and  then  bulge  up  at  the  parts  not 
immediately  held  down  by  the  screws,  thus  producing  a 
wavy  or  corrugated  surface ;  the  ledges  left  by  the 
ploughed  groove  are  often  thus  forced  off,  leaving  the 
unpainted  tongue  exposed  :  nor  is  this  all,  the  same 
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expansion  forces  outward  the  framing  nailed  to  the 
edges^  separating  them  from  the  pieces  nailed  to  the 
ends  of  the  boards — which,  of  course,  have  not  expanded 
lengthwise — the  wood  again  contracts  by  warmth,  and 
then  cracks  and  splits,  as  already  described. 

The  best  plan  therefore  is  not  to  screw  the  boards  to 
the  rabbets,  but  to  cut  grooves  across  the  back,  to  about 
half  the  thickness  of  the  wood,  and  making  the  edges  of 
these  grooves  to  slant  inward ;  the  rabbets  being  cut  to 
fit,  but  not  too  tightly,  are  then  to  be  run  into  the 
grooves  ;  the  rabbets,  however,  should  not  be  placed  on 
their  broadsides,  but  should  be  used  edgewise,  by  which 
the  resistance  to  warping  is  much  increased  ;  and  they 
should  be  cut  rather  shorter  than  the  width  of  the 
board  :  in  this  way  a  certain  amount  of  expansion  and 
contraction  is  allowed  for,  and  splitting  is  avoided.  The 
frame  should  not  be  nailed  to  the  board,  but  should  be 
made  like  a  picture-frame,  with  a  rabbet  in  front,  a 
free  space  being  allowed  on  each  side,  the  board  being 
kept  in  its  place  by  slips,  or  blocks  of  wood,  nailed  to  the 
frame  at  the  back. 

It  may,  perhaps,  be  worth  mentioning  that  it  is 
better  for  a  large  sign-board  to  rest  upon  brackets,  or 
holdfasts,  than  to  be  suspended  from  them,  there  being 
less  strain  on  individual  parts  by  the  former  than  by 
the  latter  method. 

The  following  method  of  painting  sign-boards  is 
quoted  from    Workshop  Receipts    (E.  Spon)  : — 

Brush  the  board  over,  back  and  front,  with  equal 
quantities  of  linseed  oil,  japanner's  gold  size,  and  tur- 
pentine, to  which  add  a  little  ground  white  lead, 
driving  or  rubbing  out  the  colour  well.  For  the  second 
coat,  take  equal  quantities  of  white  lead,  common  spruce 
ochre,  and  whiting,  all  well  dried  and  ground  fine  and 
stiff  separately  with  raw  oil;  mix  the  whole  together,  add 
sufficient  of  gold  size  to  cause  it  to  dry  quickly,  firm, 
and  hard ;  dilute  with  turpentine  to  a  proper  con- 
sistency, and  apply  two  or  three  coats  of  the  above 
colour. 

When  dry  and  hard,  rub  the  surface  smooth  with 
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either  sand-paper  or  pumice  stone  and  water,  tlien  grind 
equal  portions  of  spruce  ochre,  whiting,  bath  brick,  and 
white  lead,  with  two  parts  oil  and  one  part  turpentine, 
adding  a  little  gold  size  diluted  with  turpentine,  and 
apply  one,  two,  or  three  coats,  if  necessary^  taking  care 
to  rub  down  and  wash  off  the  panel  between  each  coat, 
repeating  rubbing  and  colouring  until  the  surface  is  as 
smooth  and  level  as  plate-glass.  It  is  then  fit  to  receive 
the  required  last  coat,  to  write,  marble,  or  grain  upon. 
The  finishing  application,  w^hether  it  be  a  plain  ground, 
landscape,  figure,  or  letters,  ought  to  stand  until 
thoroughly  dry  and  hard  ;  it  should  finally  be  varnished 
twice  over  with  best  body  copal  or  amber  varnish,  as 
the  delicacy  of  the  painting  will  admit. ^' 

We  shall  presently  proceed  to  the  consideration  of 
the  forms  of  letters  of  different  characters,  and  the  pro- 
portions of  the  various  parts  to  each  other  ;  but  we 
desire  that  this  should  be  essentially  an  instruction- 
book,  one  which  the  apprentice  can  have  on  his  book- 
shelf, and  take  down  from  time  to  time  and  consult  as 
a  friend.  We  live  in  an  age  when,  happily,  the  educa- 
tion of  artisans  is  no  longer  neglected ;  but  it  is  ne- 
cessary that  all  who  engage  in  this  great  work  should 
bear  in  mind  that  we  have  not  simply  to  deal  with  boys 
at  school,  and  to  whom  it  is  desirable  to  impart  the 
elements  of  technical  education,  but  that  we  have  to 
spread  the  blessings  of  practical  instruction  over  youths 
and  men  already  engaged  in  trade,  who,  almost 
entirely  ignorant  of  the  principles  of  the  work  they  are 
engaged  in,  pick  up  a  few  practical  hints  from  each 
other,  under  difficulties  and  obstacles  such  as  only 
Englishmen  would  have  the  courage  and  perseverance  to 
overcome :  (and  foreign  artisans  are  unacquainted  with 
such  difficulties,  having  the  benefit  of  technical  instruc- 
tion in  early  years). 

The  men  and  youths,  then,  with  whom  we  have  to  deal 
return  from  their  work  jaded  and  tired.  They  seek  places 
of  amusement  (often  of  an  objectionable  character), 
for  they  feel  the  necessity  for  recreation.  They  have 
had  no  interest  in  their  day's  work.    They  require  no 
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exercise  of  mental  power  on  the  morrow,  and  they  are 
thus  deterred  from  studying  or  practising  in  the 
evening.  To  such  we  say,  Come,  let  us  reason  together/' 
We  do  not  take  our  place  on  an  eminence,  and,  glancing 
around  at  the  fine  prospect  presented,  advise  our 
brethren  below  to  come  up  to  us — as  if  the  path  were  a 
smooth  one.  We  take  our  stand  with  them,  and  we 
say  to  them,  each  step  has  its  difficulties,^'  we  will 
show  you  how  to  surmount  them ;  obstacles  will  present 
themselves  at  each  turn,  we  will  assist  you  to  remove 
them  ;  and  we  assure  them  that  at  every  step  gained 
they  will  receive  additional  courage  to  proceed,  and 
will  become  strengthened  in  their  pursuit  of  know- 
ledge. 


CHAPTER  XXY. 


THE  ELEMENTARY  FORMS  OF  STRAIGHT-LINED 
LETTERS. 

Considering  the  views  expressed  in  the  foregoing 
chapter,  it  will  not  be  necessary  to  apologize  for 
beginning  at  the  beginning,  and  we  therefore  refer  our 
student,  in  the  first  instance,  to  our  course  of  elemen- 
tary drawing,  and,  assuming  that  he  has  passed  through 
this,  we  advise  him  to  study  carefully  the  forms  of  the 
different  kinds  of  letters,  the  proportions  of  the  various 
parts,  the  relation  of  the  letters  to  each  other,  the  height 
of  the  small  (or,  as  printers  call  them,  the  lower  case") 
letters  as  compared  with  the  capitals,  the  suitability  of 
each  kind  of  letter  to  the  sentence  to  be  written  in  it, 
to  the  surface  on  which  it  is  to  be  painted,  and  the 
position  from  which  it  is  to  be  viewed. 

The  letters  should,  in  the  first  instance,  be  drawn 
on  paper,  and  at  that  stage  should  not  be  less  than 
two  inches  high ;  and  as  each  one  has  been  sketched,  it 
should  be  held  at  some  distance  from  the  eye,  in  a  ver- 
tical position,  so  that  its  general  form  may  be  judged 
of  when  placed  as  it  would  be  in  actual  practice. 

Letters  of  a  much  larger  size  should  then  be  drawn, 
and  these  should  be  filled  in  with  black  :  the  colour  - 
used  may  be  either  Indian  ink  or  the  moist  water- 
colour  sold  in  collapsible  tubes ;  but  the  most  eco- 
nomical material  is  simple  lamp-black,  ground  up  in 
water,  with  the  addition  of  a  few  drops  of  gum  arable. 

It  must  ,  of  course,  be  understood  that,  excepting  the 
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top  and  bottom  lines,  no  other  parts  of  the  letters  are 
to  be  ruled,  or  done  by  any  other  mechanical  process. 
We  shall  not  however  insist  on  this  point  when  the  ques- 
tion is  one  of  business,  and  shall  show  how  far  means 
may  be  employed  to  improve  the  quality  of  the  work 
and  to  give  rapidity  in  execution. 

We  advise  the  student  to  paint  a  set  of  letters  of 
the  block  or,  as  type-cutters  call  them,  the  sans- 
seriff  character,  taking  care  that  they  shall  not  be 
clumsy,  and  bearing  in  mind  that  letters  seen  from 
below  will  naturally  look  rather  shorter  than  they 
really  are,  and  that  this  effect  must  be  provided  against 
by  making  them  of  a  rather  elongated  form.  The 
paper  should  then  be  squared  as  near  the  letters  as 
possible,  and  two  long  parallel  lines  having  been  ruled 
as  high  up  as  convenient  on  a  wall,  they  should  be  placed 
so  as  to  form  names,  &c.,  being  temporarily  fastened 
by  means  of  tacks. 

When  the  letters  have  been  so  placed,  it  will  at  once 
become  evident  that  they  must  not  be  drawn  at  equal  dis- 
tances apart.  The  power  of  properly  spacing  is  only  to 
be  acquired  by  great  practice,  and  is  much  wanted  by 
some  of  our  writers  who  have  made  the  forms  of  the 
letters  only  their  study,  and  who,  unfortunately,  have 
had  no  systematic  education  in  their  special  branch,  but 
who,  with  a  zeal  most  creditable  to  them,  have  picked  up 
(or,  in  plain  words,  have  learnt  from  troublesome  expe- 
rience) the  way  of  placing  letters  :  thus,  we  see  men  get 
up  on  the  plank  placed  in  front  of  the  surface  on  which 
they  are  to  "  write,'^  and  at  once  commence  sketching 
in  their  letters,  and  reaching  the  end  of  the  space  at 
their  disposal  just  at  the  last  stroke  of  the  final  letter, 
all  the  letters  being  correctly  spaced.  We  will  not 
make  the  unfair  remark,  which  we  once  heard  made  by 
a  spectator  on  witnessing  such  a  feat,  that  it  was  more 
hit  than  wit,^^  for  we  have  already  said  that  the  power 
has  been  attained  by  long  practice  and  experience,  and 
would  have  been  acquired  long  ago  had  the  same  man 
been  taught  how  to  form  and  set  out  his  letters  instead 
of  having  had  to  grope  his  way,  and  try  and  try 
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again,  until  success  crowned  his  labours.  But,  in  quot- 
ing such  examples  as  the  above,  we  are  taking  cases 
which  are  not  numerous,  and  we  more  often  see  writers 
make  several  attempts  both  in  forming  the  letters 
and  spacing  them,  rubbing  out  their  chalk  lines  and 
putting  them  in  again,  to  the  injury  of  the  surface, 
and  to  the  waste  of  time — which  to  them  means  money; 
and  we  have  never  been  able  to  find  out  how  letter 
painters  do  learn  their  business,  or  if  they  are  ever 
taught  it  at  all. 

We  will,  in  the  first  place,  give  some  instructions  as 
to  the  study  of  the  letters  themselves,  and  then  proceed 
to  show  how  they  should  be  spaced. 

The  alphabet  must,  for  our  purpose,  be  divided  in  a 
manner  quite  different  from  that  adopted  in  schools.  We 
can  think  of  neither  vowels  nor  consonants.  We  must 
classify,  them  according  to  the  lines  of  which  they  are 
formed.  Thus  we  have,  in  the  first  place,  letters  consist- 
ing of  parallel  lines  at  right  angles  to  each  other, 
and  with  these  the  student  should  begin.  In  this 
elementary  stage  the  sans-serifi"  character  will  be  found 
the  best  for  practice.  The  full  height  of  the  letters 
having  been  decided  on,  horizontal  lines  should  be 
ruled,  and  within  these  too  should  be  placed  the  lines 
which  are  to  guide  the  thickness  of  the  horizontal  parts 


Fig.  6. 


of  the  letters.  The  distance  of  these  from  the  outer 
horizontals  must  be  determined  by  the  thickness  of  the 
intended  letters  :  in  some  cases,  where  a  very  solid  or 
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heavy  letter  is  required,  the  horizontals  at  top  and 
bottom  may  be  of  the  same  thickness  as  the  uprights  ; 
but  as  a  rule  they  should  be  rather  thinner,  the  upper 
one  being  slightly  narrower  than  the  lower,  in  order  to 
avoid  a  top-heavy  appearance,  but  this  difference 
should  be  so  very  little,  as  not  to  be  really  apparent  to 
the  casual  observer.  The  simplest  of  these  letters  is  i, 
the  outline  of  which  consists  of  two  perpendicular  lines, 
united  at  top  and  bottom  by  horizontals.  Although, 
as  far  as  form  is  concerned,  this  is  a  very  easy  letter,  it 
still  demands  great  care  so  that  it  may  be  kept  perfectly 
upright,  and  that  it  may  not  be  irregular  in  form.  It 
must,  however,  be  pointed  out  that  when  the  letter  is 
very  large,  and  is  placed  in  a  very  high  situation,  its 
sides  should  bulge  out  in  a  very  trifling  degree,  and  it 


Fig.  7. 

should  be  slightly  wider  at  the  top.  Where  these  devia- 
tions are  not  made,  the  sides  will  seem  to  bend  inwards, 
and  the  lines  will  seem  to  converge  towards  a  point 
above  ;  but  great  care  must  be  taken  that  neither  the 
bulging  of  the  sides  nor  the  increase  at  the  top  are 
exaggerated.  The  eff'ect,  viz.,  the  apparently  uniform 
thickness  of  the  letter,  should  be  visible,  but  not  the 
means  by  which  it  is  obtained ;  and  in  letters  of  a  small 
size  placed  at  a  medium  height  the  plan  suggested  for 
large  letters  need  not  be  adopted.  The  letter  h  is 
simply  made  up  of  two  uprights,  like  the  letter  i,  united 
in  the  middle  by  a  horizontal  bar  which  should  be  rather 
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thinner  than  the  horizontal  parts  of  the  other  letters. 
The  distance  between  the  two  uprights  is,  of  course, 
regulated  by  the  character  intended  to  be  given  to  the 
letter — from  the  elongated,  in  which  the  space  is  less 
than  the  thickness  of  the  uprights,  to  the  square  and 
compressed  or  broad,  in  which  it  is  twice  or  even  three 
times  that  proportion.  A  fair  average  width  is  shown  in 
the  example.  The  letter  l  is  of  equal  simplicity,  con- 
sisting as  it  does  of  an  upright  and  horizontal  only.  The 
general  breadth  of  the  letter  should  be  the  same  as  t,  f 
and  E,  but  the  lowest  horizontal  member  of  the  last- 
named  letter  should  be  a  trifle  longer  than  the  upper 
one,  a  difference  which  must  not  however  be  exaggerated. 
The  horizontal  in  the  middle  of  f  and  e  should  never 
be  less  than  half  the  length  of  the  other  horizontals  ;  it 
may  be  more.  In  some  characters,  such  as  the  elon- 
gated," it  may  be  lengthened  until  it  is  almost  equal  to 
the  others.  When  this  member  is  too  short,  it  gives  an 
exceedingly  mean  appearance  to  the  letters. 

We  now  proceed  to  forms  of  letters  composed 
entirely  of  oblique  lines,  and  of  these  the  simplest  is  v. 


Fig.  8. 


Tlie  width  at  top  having  been  decided  upon,  the 
external  lines  are  to  be  drawn,  at  equal  distances,  on 
each  side  of  a  perpendicular.  The  point  is  cut  off  at  the 
bottom,  where  the  width  should  not  be  as  great  as  that 
of  each  of  the  members  at  the  top.  A  certain  amount 
of  care  is  necessary  in  fixiiig  the  thickness  of  the  sides. 
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In  the  case  of  an  upright  letter,  as  i,  the  thickness  is 
set  off  on  the  horizontals  at  top  and  bottom  ;  but  if  this 
were  done  in  regard  to  the  v,  or  other  slanting  letters, 
the  parts  when  drawn  would  be  narrower  than  the 
others.  It  is  therefore  necessary  to  set  off  the  real 
width  required  on  a  line  at  right  angles  to  the  sides,  as 
at  A,  then  the  lines  drawn  at  b  parallel  to  the  outer  line 
will  give  the  width  at  the  top  of  the  letter.  The  letter 
X  should  be  sketched  in  a  rectangle,  formed  by  the  two 
horizontal  lines  at  top  and  bottom,  and  two  perpen- 
diculars giving  the  extreme  width  of  the  letter.  To 
the  angles  of  this  rectangle  the  lines  of  the  letter  are  to 
be  drawn,  but  it  will  be  observed  that  the  line  which 
starts  from  the  angle  at  the  top,  or  bottom,  does  not  pro- 
ceed to  the  opposite  angle  at  top,  since  the  same  line, 
which  is  the  outer  line  in  the  upper,  is  the  inner  one  of 
the  lower  part.  The  first  sketch  must,  in  the  case  of 
the  learner,  be  probationary,  as  the  exact  positions  of  the 
two  members  must  be  obtained  in  the  same  manner  as 
those  of  the  two  parts  of  the  letter  v.  In  some  speci- 
mens, by  both  type-cutters  and  painters,  we  find  the 
upper  part  of  the  x  smaller  than  the  lower  ;  but  this  is 
not  by  any  means  general,  owing  to  the  difficulty  of 
avoiding  the  high-waisted  appearance  which  is  the 
result.    No  absolute  rule  can,  however,  be  laid  down. 

The  formation  of  letters  is  very  much  a  matter  of  taste 
and  judgment,  and  each  letter  painter  of  experience 
will  be  found  to  have  formed  a  style  of  his  own, 
although  he  may  not  be  able  to  give  any  rules  on  which 
he  has  based  his  practice.  The  consists  of  a  repeti- 
tion of  the  letter  v,  but,  excepting  in  the  elongated  or 
narrower  forms  of  letter,  the  v  which  is  doubled  must  be 
narrower  than  the  one  used  as  a  single  letter.  The 
points  at  bottom  and  top  are  to  be  cut  off  by  the  hori- 
zontal lines  which  give  the  height,  and  the  three  flat- 
tened points — viz.,  the  one  at  top  and  two  at  bottom 
— are  to  be  of  the  same  width,  which,  as  already  ex- 
plained in  relation  to  the  letter  v,  will  be  narrower 
than  the  ends  of  the  other  members.  The  method  by 
which  the  proper  diminution  of  these  pointn,  by  com- 
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pleting  the  members  as  if  crossed,  is  shown  in  the 
letter  v.  A  w  which  is  too  wide,  whether  it  be  placed 
at  the  beginning,  end^  or  middle  of  a  word,  or  whether 
it  be  used  as  a  separate  initial  letter,  has  a  very  ugly, 
disconnected,  and  straggling  appearance,  and  much 
judgment  is  required  in  regulating  the  width.  As  a 
general  rule  it  will  be  found  that  it  should  never  exceed 
the  width  of  letters  such  as  e  by  more  than  one-half : 
that  is  to  say,  if  the  bottom  member  of  the  e  be  4  in .  the 
extreme  width  of  the  w  should  not  exceed  6  in.  ;  but  we 
repeat  that  this  proportion  is  not  by  any  means  arbi- 
trary. 


Fig.  9. 


We  shall  next  consider  letters  formed  of  horizontal 
and  vertical,  combined  with  oblique  lines. 

The  letter  z  is  contained  in  a  rectangle.  Having 
marked  the  extremities  of  the  upper  and  lower  horizon- 
tals, draw  a  diagonal ;  the  sides  of  the  slanting  member 
will  then  be  parallel  to  this,  half  of  the  thickness  being 
set  off  on  each  side  of  it.  We  sometimes  see  the  oblique 
member  painted  rather  thinner  than  the  other  two,  and 
the  upper  horizontal  rendered  rather  shorter  than  the 
lower  one.  We  do  not  think  there  is  any  gain  in  either 
of  these  modifications,  for  the  middle  portion  of  the  z 
is,  of  course,  a  dorm  stroke,  and  would  naturally  there- 
fore be  thick;  and  farther,  when  the  upper  horizontal  is 
made  shorter  than  the  lower  one,  a  pyramidical  appear- 
ance is  given  to  the  letter  which  is  not  natural  to  it. 

The  N  is  a  letter  of  a  similar  character,  resembling  a 
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z  turned  on  its  side,  and  is  to  be  drawn  in  the  same 
manner. 

The  letter  m  may  be  formed  in  the  same  way,  but  it  is 
necessary  to  remark  that  the  width  must  not  be  exag- 
gerated. The  M  should  never  be  broader  than  it  is  high, 
unless  the  characters  be  of  the  kind  called  extended,^' 
but  should  in  most  cases  be  narrower.  It  may  also  be 
drawn  in  the  manner  shown  in  the  figure,  viz.,  by  con- 
sidering it  as  a  V  supported  by  two  perpendiculars — 
the  upper  points  of  the  v  starting  from  the  middle  of  the 
top  of  each  perpendicular.  In  order  to  obtain  the  proper 
thickness  for  the  two  oblique  lines,  however,  the  breadth 
of  the  top  of  the  letter  must  be  extended,  and  this  in  a 
rather  wide  letter  gives  a  clumsy  and  top-heavy  appear- 
ance ;  but  there  is  this  advantage  that  the  blank  space 
at  the  top  is  diminished,  whilst  those  at  the  bottom  are 
increased. 


A 


A  B  I  C 

Fig.  10. 


The  A  is  precisely  similar  to  the  v  inverted,  and 
with  the  addition  of  a  horizontal  member,  which  should 
be  rather  thinner  than  the  other  two. 

The  Y  is  as  it  were  a  v  supported  on  a  single  stem. 
In  forming  this  letter,  the  difficulty  is  the  proportion 
which  the  open  part  holds  in  relation  to  the  stem :  for 
if  the  stem  be  too  long,  the  fork  will  look  too  insignifi- 
cant ;  whilst,  if  the  arms  spread  too  widely  and  start 
from  too  low  a  point  in  the  stem,  a  vulgar  look  is 
the  result.    The  plan  which  the  author  has  constantlv 

i2 
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adopted  in  designing  lettering  for  painters,  carvers,  and 
engravers,  and  which  he  has  found  applicable  to  letters 
of  various  widths,  is  to  draw  the  stem  of  indefinite 
height,  and  to  draw  lines  from  the  extreme  points  of 
the  width  c  and  d,  to  a  and  b.  These  lines  cutting  those 
of  the  stem  in  e  and  f  determine  the  proportions.  The 
inner  lines  of  the  fork  are,  of  course,  parallel  to  the  outer 
ones.  The  left  one  must,  under  all  circumstances,  be  of 
the  same  thickness  as  the  stem.  The  other  may  be  so,  if 
such  be  the  character  of  the  letter,  but  the  thickness 
of  the  slanting  side  must  be  increased  or  dimin- 
ished on  the  inner,  not  on  the  outer  side,  so  that  the 
exact  balance  may  not  be  interfered  with. 

The  letter  k  is  often  subjected  to  malformation, 
and  is  sometimes  erroneously  painted,  as  in  Fig.  11, 
whereas  the  history  of  the  growth  and  formation  of 


letters  shows  us  that  the  front  part  is  the  result  of  the 
crossing  of  the  two  parts  of  which  it  is  made  up,  forming 
a  loop  which  gathers  in  the  upright.  Thus  in  manu- 
scripts of  the  twelfth  century,*  we  find  the  k  drawn  as 
shown  in  Fig.  12,  and  in  this  the  origin  of  the  present 
method  of  forming  the  letter  is  apparent. 

It  may,  of  course,  be  said  this  is  a  written  character,*' 
not  a  printed  one  ;  but  it  must  be  borne  in  mind  that 
the  great  object  of  the  early  printers  was  to  make  their 
characters  resemble  manuscript  as  nearly  as  possible. 


Fig.  11. 


Fig.  12. 


*  See  "  The  Book  of  Ornamental  Alphabets,  Ancient  and  Modern." 
By  F.  Dolamotte.    (Lockwood  and  Co.) 
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Much  of  the  difficulty,  in  fact  (as  stated  by  the  author 
in  a  course  of  lectures  on  engraving  and  printing,  given 
at  the  request  of  the  worshipful  Stationers'  Company, 
in  their  hall,  in  March,  April,  and  May,  1873),  which 
surrounds  the  research  into  the  history  of  printing, 
has  been  owing  to  the  circumstance,  that  the  first 
types  were  cut  so  as  to  imitate  as  nearly  as  possible 
the  characters  used  by  the  scriveners  of  the  period. 
The  discovery  of  the  mechanical  means  of  multiplying 
a  book  would,  of  course,  have  the  tendency  to  depreciate 
the  price,  and  thus  printing  seems,  in  its  earliest  days, 
to  have  been  not  so  much  a  substitute  for,  as  a  counter- 
feit of,  writing  done  by  hand  ;  and  thus  we  have  a  story 
that  Fust  was  found  selling  printed  bibles  in  Paris,  pre- 
tending that  they  were  written  by  hand,  and  was  charged 
with  being  aided  by  powers  we  had  better  not  mention, 
in  producing  the  copies  with  such  rapidity. 

The  similarity  of  the  printed  to  the  manuscript  books 
of  the  time  was  much  favoured  by  the  circumstance 
that  all  the  capital  letters  were  omitted  in  printing,  and 
were  afterwards  put  in  by  hand,  by  means  of  the  pen 
and  brush.  Some  of  these  illuminated  capitals  are  most 
exquisite  works  of  art. 

It  must,  however,  be  borne  in  mind  that  Fust  was  not 
(though  he  has  been  sometimes  classed  as)  one  of  the 
inventors  of  printing.  Had  he  invented  the  art,  or  had 
he  even  possessed  an  honest  enthusiasm  in  its  introduc- 
tion, he  would  not  have  stooped  to  consider  the  light  of 
the  intellectual  sun  thus  raised  in  the  world,  spreading 
the  effulgence  of  its  rays  over  land  and  sea,  over  poor 
as  well  as  rich,  as  a  mere  pecuniary  speculation.  But 
the  fact  is  Fust  was  a  well-to-do  goldsmith,  and  gold- 
smiths in  those  days  were  the  leading  merchants  and 
money-lenders,  and  having  supplied  the  capital  for  estab- 
lishing the  printing-office  in  which  Guttenberg's  great 
invention  was  being  carried  out,  was  thus  anxious 
that  the  profits  realised  should  be  as  great  as  possible. 
The  open  conduct  of  Caxton  is  characteristic  of  our 
great  countryman,  for  at  the  end  of  his  translation  of 
the  history  of  Troy  (begun  in  Bruges  on  1st  March, 
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1468),  tie  says  : — "  Thus  end  I  this  book  whicli  I  have 
translated  after  mine  author  as  nigh  as  God  hath  given 
me  cunning,  to  vrhom  be  given  the  laud  and  praise ;  and 
forasmuch  as  in  the  writing  of  the  same  my  pen  is  worn, 
mine  hand  weary  and  not  steadfast,  and  mine  eyes 
dimmed  with  overmuch  looking  at  the  white  paper,  and 
my  courage  not  so  prone  and  ready  to  labour  as  it  hath 
been,  and  that  age  creepeth  over  me  daily  and  feebleth 
all  the  body,  and  also  because  I  have  promised  to  divers 
gentlemen  and  to  my  friends  to  address  them  as  speedily 
as  I  might  this  book,  therefore  I  have  practised  and 
learnt  at  my  great  charge  and  dispense  (expense),  to 
ordain  this  said  book  in  print,  after  the  manner  and 
form  as  you  may  see  here,  and  it  is  not  written  with 
pen  and  ink  as  other  books  are,  to  the  end  that  every 
man  may  have  them  at  once/^ 

The  knowledge  then  of  how  the  letter  was  at  first 
written  is  of  some  assistance  in  shaping  it.  Having 
drawn  the  upright,  and  having  marked  the  width 
of  the  whole  letter  by  the  dotted  perpendicular,  mark 
on  the  upright  stem  the  height  <2,  equal  to  half  the 
width  h  c,  then  from  d  draw  a  line  to  a,  and  another 
parallel  to  it.  The  lower  member  is  then  to  abut 
against  the  upper,  leaving  a  small  space  between  it  and 
the  perpendicular  at  c.  The  student  will  not  work  the 
letter  in  the  above  fashion  after  he  has  acquired  the 
proper  judgment  as  to  the  relation  of  the  parts  to  each 
other,  and  their  proper  proportions;  but  the  method 
shown  in  Fig.  10  and  the  hints  here  given  will,  we 
think,  materially  aid  him  in  his  early  studies. 


CHAPTER  XXVI. 


OF  LETTERS  CONTAINING  CURVED  LINES, 

Following  up  our  subject  by  gradual  steps,  we  come 
next  to  letters  in  which,  straight  lines  and  curves  are 
combined,  and  of  these  the  simplest  is  the  J.  In  this 
letter  the  first  part  to  be  drawn  is  the  upright,  which 
may  be  brought  down  to  about  the  level  of  the  line 
which  regulates  the  thickness  of  the  horizontals  at 
bottom.  At  this  point  the  curve  is  to  begin.  We  must 
guard  the  student  against  an  error  into  which  many 
letter  painters  fall,  viz.,  beginning  the  curve  too  soon, 
or  bending  it  off  too  gradually.  When  this  is  done  the 
letter  has,  as  it  were,  an  unsafe  appearance,  as  if  it  were 
likely  to  turn  over  on  the  one  side  ;  besides  which,  it  is 
by  far  more  difficult  to  balance  the  curves  than  when 
they  start  from  a  given  point.  In  very  large  letters  it 
is,  in  fact,  advisable  to  let  a  portion  of  the  bottom  of  the 
J,  and  that  of  the  u,  be  quite  flat,  the  angles  at  which  it 
meets  the  upright  and  end  being  rounded  off. 

The  question  whether  the  end  of  the  J  and  other  let- 
ters of  this  character  should  be  cut  off  by  a  horizontal 
or  an  oblique  line  has  been  much  discussed.  We  cannot 
admit  that  the  reasons  given  for  either  one  or  the  other 
are  in  any  way  satisfactory  ;  but  consider  it  a  point 
which  must  be  settled  by  the  taste  of  the  painter  accor- 
ding to  the  character  of  the  letter. 

The  u  is  simply  a  j  with  the  addition  of  a  second  up-* 
right,  and  the  same  remarks  as  to  the  curve  will  apply 
to  it. 

The  D  consists  of  an  upright  united  to  a  curve  on  its 
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right  side,  the  general  width  of  the  letter  corresponding 
with  that  of  the  e,  or  similar  ones.  In  large  letters  it 
is  advisable  that  the  curve  should  be  somewhat  fuller  to- 
wards its  lower  part  than  above  the  middle  ;  and,  in  very 
large  letters  of  the  sans-serif  character,  the  back  may  be 


Fig.  13. 


upright,  the  angles  at  top  and  bottom  being  rounded 
off :  this  gives  a  broad  and  bold  appearance  to  the  letter, 
but  is  not  admissible  in  any  other  character,  or  in  any 
but  letters  of  a  very  large  size. 


Fig.  14. 


Similar  in  character  is  the  p,  in  which,  however,  the 
curve  meets  the  upright  at  a  point  rather  below  the 
middle  of  its  height,  and  at  this  part  the  curve  should 
be  slightly  thinner  than  at  any  other.  Great  care  in 
fixing  the  point  of  junction  is  necessary,  as  if  it  be 
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placed  too  high,  the  appearance  called  "  high-waisted 
is  given  to  the  letter,  whilst  if  placed  too  low,  it  looks 
clumsy  and  vulgar.  The  b  and  r  are,  as  it  were,  ampli- 
fications of  the  p,  one  curve  being  added  to  each.  In  the 
B  this  curve  turns  inward,  being  simply  of  the  same 
character  as  the  upper  one,  whilst  in  the  R  it  turns  out- 
ward. In  both  these  letters,  however,  the  upper  curve 
must  be  rather  smaller  than  that  of  the  p,  in  order  that 
the  lower  portion  may  be  slightly  more  full  than  the 
upper  ones  :  an  efi'ect  which  must  not  be  exaggerated. 

Although  a  small  part  of  the  g  is  made  up  of  straight 
lines,  the  general  form  is  so  nearly  allied  to  those  next 
to  be  treated  of,  that  its  consideration  is  deferred  for  the 


Fig.  15. 


present.  The  next  set  of  letters  consists  entirely,  or  al- 
most so,  of  curved  lines,  and  includes  c,  o,  q,  and  s. 

The  o  is  the  basis  of  the  c,  the  Q,  and  the  g.  It  consists 
of  two  ellipses,  either  parallel  or  otherwise,  according  to 
the  character  of  the  letter.  In  the  present  stage  of  study 
the  learner  should  draw  these  by  hand,  in  order  to  ac- 
quire the  necessary  practice  ;  but  mechanical  means  for 
striking  the  forms  will  be  alluded  to  further  on.  Two 
diameters  at  right  angles  to  each  other  should  in  the 
first  case  be  traced,  and  the  left  hand  upper  quarter 
having  been  sketched,  should  be  followed  by  the  opposite 
one,  the  lower  portion  being  sketched  in  the  same  manner. 

In  very  large  letters  of  the  square  or  block  character, 
i3 
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Fig.  16. 


the  o  may  be  rendered  as  a  simple  parallelogram,  that 
is,  having  its  top  and  bottom  horizontal,  and  its  sides 
vertical,  the  angles  being  rounded  off.  The  q  is  merely 
an  o  to  which  the  extra  appendage,  called  the  tail,  is 
added.  This  should  not  be  brought  too  far  below  the  line, 
so  as  to  interfere  with  the  proper  balancing  of  the  let- 
ter, by  appearing  to  draw  the  ellipse  on  one  side  or 
downward. 

The  c  again,  is  the  o,  out  of  which  a 
portion  contained  between  two  radii  is 
taken.  The  beauty  of  the  form  thus 
produced,  as  compared  with  that  result- 
ing from  cutting  off  the  ends  by  hori- 
zontal lines,  would  seem  to  settle  all 
doubts  on  this  head ;  but,  as  we  have 
already  said,  the  matter  is  one  of  taste, 
not  of  principle. 

The  upper  termination  of  the  g  is 
formed  in  the  same  way,  whilst  at  the 
lower  part,  the  curve  of  the  ellipse  is 
made  to  bend  outward,  meeting  a  straight  line  :  the 
inner  curve  merges  gradually  into  a  straight  line,  and 
the  letter  is  completed  by  a  horizontal. 

The  s  now  alone  remains,  and  this  is  indeed  a  most 
difficult  letter.  Many  rules  for  its  construction  have  been 
laid  down  ;  but  we  do  not  think  any 
of  them  are  of  general  application. 
We  urge  the  student  to  attain  facility 
in  free-hand  drawing,  and  to  study 
the  curved  forms  we  have  given  in  our 
elementary  lessons.  He  will  then  find 
that  he  will  be  able  to  draw  the  letter 
to  suit  the  character  of  the  others 
in  an  infinitely  shorter  space  of  time, 
and  with  much  less  trouble,  than 
would  be  required  in  carrying  out 
any  rules  which  might  be  laid  down, 
whilst  by  far  greater  grace  can  be  imparted  to  the  form 
thus  traced  by  hand  than  could  be  given  to  one  result- 
ing from  geometrical  construction.    A  parallelogram 
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to  contain  the  letter  should  be  sketched,  and  this  should, 
for  reasons  which  will  presently  be  explained,  pass  above 
and  below  the  horizontals  which  regulate  the  heights 
of  the  other  letters.  The  curve  must  then  reach  the  top 
and  bottom  of  this  rectangle,  but 
must  touch  the  sides  only  at  the 
lower  part  of  the  letter,  the  upper 
portion  being  smaller  than  the  other  : 
the  difference  must  however  be  very 
slight,  so  as  not  to  be  too  obvious. 

The  &  is  a  very  troublesome  form 
— for  we  cannot  call  it  a  letter — 
which,  either  when  standing  alone 
or  in  combination  with  c  in  &c.,  is 
gradually  falling  into  desuetude :  ^i^- 
the  word  ^'and^'  or  *^etc.^'  being  far  preferable, 
and  occupy  little,  if,  indeed,  any  more  space.  To  estab- 
lish a  rule  for  the  construction  of  this  figure  is  even  more 
difiicult  than  for  that  of  the  s,  and  the  painter  must 
therefore  depend  on  the  accuracy  of  his  eye  and  his 
power  of  hand,  both  of  which  will  be  improved  by 
practice. 
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METHOD    OF  STUDY. 

Having  thus  given  a  few  hints  as  to  the  proportions 
and  general  formation  of  letters,  we  next  proceed  to 
advise  the  student  as  to  a  more  extended  system  of 
practice,  and  for  this  purpose  a  black  board  must  be 
provided.  This  may  be  bought  ready  made  at  the 
houses  which  supply  school  furniture,  where  the  pur- 
chaser has  the  advantage  of  selecting  from  a  number 
which  have  been  some  time  in  stock,  and  are  thus 
reasoned,  and  not  very  likely  to  twist,  warp,  or  split ; 
but  of  course  it  is  not  the  cheapest  plan.  We  there- 
fore suggest  that  a  board  may  be  made  by  a  working 
carpenter,  who  purchases  his  wood  first-hand,  at  a 
very  reasonable  rate.  A  single  11 -inch  board  cut  in 
halves,  and  the  two  parts  joined  and  clamped  at  the 
ends,  will  make  a  board  which  will  be  found  to  answer 
every  purpose. 

This  may  be  supported  by  screwing  two  legs  against 
the  back,  and  a  third  attached  by  a  hinge — the  whole 
forming,  as  it  were,  a  board  and  easel  in  one ;  or  if  a 
wall  in  a  room,  outhouse,  or  shed,  be  available,  the  board 
may  be  fixed  up  by  means  of  holdfasts,  and  will  always 
be  ready  for  use. 

The  board  should  be  well  covered  with  several  coats 
of  paint,  of  the  usual  kind,  the  last  coat  being  mixed  with 
turpentine,  so  as  to  dry  without  gloss,  and  this  will 
occasionally  require  repetition  ;  but  that,  to  our  young 
painter,  will  be  a  matter  of  but  small  difiiculty.  So 
long  as  the  practice  is  confined  to  the  use  of  chalk  or 
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pipe- clay,  the  board  may  be  kept  in  very  good  order  by 
rubbing  it,  once  a  week  or  so,  with  a  rag  dipped  in 
common  writing  ink,  which  should  be  allowed  to  dry 
on  the  board.  When  the  practice  is  in  oil  colour,  the 
work  must  be  washed  off  with  turpentine  before  it  dries, 
and  for  such  practice  the  coat  of  flat  paint  will  not  be 
required.  It  is  advisable,  too,  to  change  the  colour  of 
the  board  occasionally  as  the  power  of  forming  letters 
is  obtained,  so  that  their  effect  when  differently  painted, 
and  on  various  grounds,  may  be  studied. 

The  horizontal  lines,  which  are  to  regulate  the 
heights,  &c.,  of  the  letters,  are  to  be  snapped.'^  This  is 
done  in  the  following  manner  : — Obtain  some  twine 
or  whipcord — which  may  be  kept  for  the  purpose 
wound  round  a  piece  of  stick — make  a  knot  or  loop 
at  the  end,  and  having  marked  at  each  end  of  the 
board  the  heights  required,  fasten  the  cord  at  the 
one  on  the  right-hand  side  by  a  bradawl  passing 
through  the  knot  or  loop  ;  then  rub  white  chalk  along  the 
entire  length,  so  that  it  may  be  well  charged  with  it; 
then  hold  the  loose  end  of  the  cord  against  the  required 
point  at  the  left-hand  edge  of  the  board,  draw  it  tightly, 
at  the  same  time  holding  the  end  down  with  the 
thumb  ;  take  hold  of  the  string  at  about  the  middle, 
and,  drawing  it  away  from  the  board  as  far  as  its 
elasticity  will  allow,  let  go  suddenly,  when  a  clear 
straight  line  will  be  snapped  on  the  board.  This 
plan  will,  however,  only  apply  in  relation  to  a  board 
of  limited  size ;  but  in  other  cases,  as  on  the  architrave 
of  a  shop,  or  on  a  wall,  a  bradawl  must  be  driven  in  at 
the  left  side  also,  and  the  cord  must  be  wound  tightly 
around  this,  so  that  the  operator  may  be  at  liberty  to 
walk  to  the  middle  of  the  cord  to  snap  it.  The  horizontal 
lines  to  regulate  the  height  of  the  letters,  and  the  thickness 
of  the  horizontal  members,  are  all  the  mechanical  aids 
of  which  the  student  should  at  this  stage  avail  himself: 
a  restriction  which  we  shall  remove  when  the  question 
is  one  of  absolute  business. 

We  shall,  for  the  present,  confine  the  practice  to 
single  letters  only,  reserving  our  instruction  as  to 
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general  arrangmeent,  spacing,  &c.,  for  the  next 
stage. 

The  beginner  is  urged  to  sketch  generally,  rather  than 
specifically — that  is,  to  mark  out  the  letter  by  a 
few  general  elementary  lines,  not  finishing  any  par- 
ticular part  until  he  is  sure  that  it  is  in  its  right 
place.  As  he  progresses,  he  will  acquire  the  habit  of 
making  his  outline  more  and  more  correct,  but  less 
and  less  complete  ;  so  that  after  a  while  he  may  be  able 
to  paint  his  letters  with  the  brush,  whilst  their  general 
forms  only  have  been  indicated,  by  which  plan  he  will 
not  only  save  much  time,  but  he  will  impart  greater 
grace  and  spirit  to  his  lettering  than  if  every  line  were 
done  in  a  more  formal  manner. 

The  outlines  having  been  settled,  they  are  to  be  gone 
over  with  paint :  the  brushes  or  pencils  used  being 
made  of  sable,  and  the  hairs  of  greater  length  than 
in  those  used  for  other  branches  of  art — they  are 
called,  in  fact,  writers^  "  pencils.  They  will  at  first 
be  found  rather  difiicult  to  work,  as  owing  to  their 
length  they  will  sag  at  the  point,  especially  when 
charged  with  the  heavier  colours  ;  but  a  little  practice 
will  enable  the  student  to  overcome  this  difiiculty,  and 
he  will  be  able  to  use  them  with  ease.  The  outlines 
are  not  to  be  executed  in  short  or  separate  touches, 
but  the  pencil  is  to  be  drawn  along  in  the  required 
form,  by  which  a  continuous  and  graceful  line  will  be 
obtained :  the  outlines  of  the  broad  parts  of  the  letter 
are  then  to  be  filled  up  with  pencils  having  greater 
body  and  shorter  hair.  The  pencils  used  by  letter 
painters  are  made  in  various  sizes,  amongst  which  are 
the  following : — miniature,  crow,  duck,  goose,  full- 
goose,  extra  full  goose,  small,  middle,  and  large  swan  ; 
but  others  are  employed,  according  to  the  taste  or  re- 
quirements of  the  painter. 

Assuming  now  that  the  student  has  acquired  a  certain 
amount  of  power  in  free-hand  and  geometrical  drawing, 
and  that  he  is  able  to  form  the  letters  of  a  simple 
alphabet,  such  as  that  explained  in  the  preceding 
chapter,  we  shall  follow  up  the  study  in  such  a  manner 
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as  to  apply  his  knowledge  to  the  actual  practice  of  his 
occupation,  and  in  this  it  is  just  possible  that  we  shall 
run  counter  to  the  generally  accepted  ideas  on  the  sub- 
ject. We  write  from  our  practical  knowledge  of  the 
difficulties  by  which  letter  painters  are  surrounded,  and 
with  the  avowed  object  of  ameliorating  them. 

It  is  laid  down,  then,  as  a  rule,  by  some  writers  on  this 
subject,  that  no  mechanical  aids  of  any  kind  are  to  be 
allowed  to  the  letter  painter,  either  in  drawing  circles, 
arcs,  or  other  curves  ;  and  that,  even  in  sketching  italics, 
or  writing  characters,  no  means  are  to  be  taken  to  assist 
the  eye  and  hand  in  giving  to  all  the  letters  a  uniform 
and  proper  slant. 

Now  this  is  manifestly  an  absurd  theory,  and  one 
which,  if  carried  into  practice,  would  place  the  letter 
painter  at  a  great  disadvantage  as  compared  with 
others  who  have  to  accomplish  similar  results,  but  who 
are  allowed  every  mechanical  appliance  that  can  aid 
them  in  accomplishing  their  work  with  success  and 
expedition. 

Both  these  terms  must  receive  their  proper  attention 
at  our  hands.  The  work  must  be  done  successfully,  for 
unless  it  be  so,  the  customer  will  be  dissatisfied  and 
future  employment  will  be  lost ;  and  it  must  be  done 
expeditiously  too,  for  it  is  important  that,  whether  it  is 
a  question  of  week  or  piece-work,  it  is  to  the  interest  of 
both  the  employer  and  the  workman  that  every  moment 
should  be  economized. 

Now,  however  well  our  letter  painter  may  be  able  to 
draw  his  letters  by  hand,  however  accurately  he 
can,  after  repeated  trials,  sketch  letters  such  as  the 
c  or  G,  and  however  well  he  may  be  able  to  draw 
straight  lines,  it  must  be  clear,  that  his  work  must,  to 
say  the  least,  be  expedited  by  mechanical  aids.  It  must 
be  borne  in  mind  that  he  stands  on  a  plank  placed 
across  two  step-ladders,  or  similar  contrivances,  quite 
close  to  his  work,  and  that  he  cannot  see  the  exact  effect 
of  his  lines  ;  so  that  he  is,  in  reality,  working  by  guess,  or 
rather,  he  depends  on  his  experience,  which  is  often  at 
fault :  whilst  the  fact  proves  our  argument,  for  very 
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mucli  of  the  lettering  seen  above  shops  will,  on  exam- 
ination, be  found  to  be  out  of  the  perpendicular. 

Again,  to  deprive  the  letter  painter  of  all  mechanical 
aids,  is  to  treat  him  with  great  injustice,  when  compared 
with  other  workmen.  An  engraver  is  allowed  to  rule  all 
his  lines,  to  draw  guides,  and  to  use  squares  and  compasses, 
or  any  other  implements  he  may  desire;  cabinetmakers 
and  joiners  scribe  all  their  forms  either  by  compasses  or 
templates  ;  the  turner  uses  compasses  and  callipers  ;  the 
machinist  uses  both  of  these  with  accurate  gauges  ;  the 
stonemason  uses  rules  and  squares ;  so  does  the  mason, 
who  cuts  inscriptions  in  stone :  yet,  to  the  man  who  is 
to  'paint  the  same  inscription^  it  is  forbidden  to  use 

rules,  compasses,  or  any  other  mechanical  aid.''  It  is 
even  said  to  him,  In  forming  any  kind  of  slanting 
letters,  as  italic,  care  should  be  taken  that  all  the  letters 
slope  to  the  same  degree,  but  no  mechanical  means  for 
effecting  this  object  should  be  had  recourse  to."  Fancy 
saying  to  a  bricklayer,  You  must  be  careful  to  keep 
your  '  perpends,'  and  to  see  that  your  work  is 
thoroughly  ^  plumb,'  but  you  must  use  neither  square, 
rule,  nor  plumb  line."  Or  to  a  joiner,  You  are  to  make 
the  baluster -rails  for  three  flights  of  stairs,  you  must  be 
careful  that  they  are  all  the  same  size,  but  you  must 
use  neither  measure  nor  rule."  Such  instructions  would 
be  deemed  manifest  absurdities,  and  the  work  would 
deteriorate  accordingly. 

Let  us  deliberately  consider  what  the  letter  painter 
is  called  upon  to  do,  so  that  we  may  appreciate  his 
difficulties,  and  that  we  may  be  able  to  show  that  the 
work  will  be  better  and  more  quickly  done  by  the  use 
of  proper  mechanical  aids  than  without  them,  and  that 
in  the  end  the  customer  and  the  workman  will  be  all 
the  better  pleased,  for  the  one  will  get  his  work  done 
in  a  superior  manner,  and  the  other  will  be  enabled  to 
work  more  rapidly,  and  consequently  to  earn  more 
money,  than  he  would  otherwise  have  done. 

In  all  we  say  on  this  point,  however,  we  desire  not  to 
be  misunderstood.  We  do  not  propose  to  allow  m^echan- 
ical  aids  to  the  student  in  his  elementary  practice,  for 
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the  eye  must  be  educated  to  act  as  a  check  on  work 
done  by  means  of  instruments,  which  will  always  be 
found  necessary  ;  and  the  hand  must  be  trained  so  that 
the  general  forms  may  be  sketched,  and  such  parts  as 
cannot  be  done  mechanically,  may  be  drawn  by  free- 
hand ;  but  as  soon  as  a  certain  amount  of  power  has 
been  acquired,  and  the  work  done  becomes  a  matter  of 
actual  business,  we  would  allow,  in  fact  encourage,  the 
use  of  all  such  appliances  as  can  improve  the  quality 
and  expedite  its  progress. 

We  have  said  that,  placed  as  he  is,  the  letter  painter 
cannot  well  judge  whether  his  letters  are  upright ;  but 
this  is  not  his  greatest  difficulty.  He  has  to  move  along 
in  front  of  his  work,  and,  as  he  does  so,  he  loses  sight  of 
the  first  part  of  the  inscription  :  how  then  can  he  judge 
of  the  uniformity  of  the  thickness  of  the  uprights,  or  of 
the  widths  of  the  letters  themselves  ?  He  should  there- 
fore have  in  his  left  hand  a  pair  of  wooden  compasses,  one 
end  of  which  holds  a  piece  of  chalk,  and  this  should  be  set 
to  the  thickness  of  all  the  letters,  so  that  he  can  mark 
them  off  in  the  snapped  line.  When  this  is  done,  a 
strip  of  wood  is  to  be  fastened  by  two  or  three  thin  nails 
against  the  line  last  mentioned,  and  on  this  a  set  square 
is  to  be  moved  along,  and  by  the  aid  of  this  the  uprights 
are  to  be  drawn. 

But  we  have  yet  another  difficulty  to  deal  with,  and 
this  relates  to  the  curved  letters,  singly,  and  when 
doubled,  or  repeated  at  different  parts  of  the  inscription. 
Take  for  instance  the  letter  o,  on  which  are  based  c,  g, 
and  Q.  The  o  should  be  a  perfect  ellipse,  the  proportion 
of  the  diameters  to  each  other  varying  according  to  the 
character  of  the  letters  :  a  perfectly  circular  o  is  seldom 
used,  and  is  always  ugly.  Is  it  not  too  much  to  expect 
that  the  letter  painter  should,  in  the  most  off-hand  way, 
draw  this  most  difficult  figure,  and  in  its  most  difficult 
position  too,  namely,  standing  on  its  narrow  end  P  The 
first-rate  painter  succeeds,  but  the  numerous  failures 
observable  in  a  half-mile  walk  attest  the  absurdity  of 
the  attempt :  for  we  see  the  letter  bulging  out  on  one 
side  or  the  other,  generally  towards  the  upper  part  of 
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the  right  side ;  sometimes  too  small  when  the  painter 
has  hit  on  a  good  form  and  thinks  it  better  to  leave  the 
well  alone/^  lest  by  enlarging  he  may  run  the  risk  of 
spoiling  it ;  or  sometimes  too  large,  owing  to  additions 
made  in  the  hope  of  getting  a  satisfactory  form. 

The  same  applies  to  the  s,  but  all  the  difficulties  are 
increased  when  these,  or  any  other  letters,  have  to  be 
repeated  in  the  line.  All  good  engravers,  letter  carvers, 
lithographers,  and  of  course  printers,  look  upon  it  as  a 
matter  of  the  greatest  importance  that  the  same  letters 
occurring,  no  matter  how  often  in  a  line  or  inscription, 
should  be  perfect  transcripts  of  each  other  :  a  rule 
which  it  is  next  to  impossible  to  carry  out  in  the  pre- 
sent system  of  letter  painting;  for  how  can  a  man 
moving  along  on  a  board,  not  able  to  step  back  to  see 
his  efiect,  judge  whether  a  letter  he  is  sketching 
corresponds  in  every  respect  with  a  similar  letter  some 
ten  or  fifteen  feet  away  ?  and  yet  the  pedestrians  who 
look  at  his  work  from  below,  or  from  the  other  side  of 
the  road,  see  the  inscription  as  a  whole,  and  criticize 
it  (as  we  do  everything)  from  their  own  point  of  view. 

We  watched  the  eflbrts,  some  few  months  ago,  of  a 
letter  painter  in  a  large  manufacturing  provincial  town. 
He  was  engaged  on  the  following  inscription  :  — 

S.  SOORNS  AND  SONS,  W^OOL  STAPLERS. 

Now  here,  without  mentioning  the  simple  letters,  the 
painter  had  to  accomplish  seven  copies  of  the  letter  s, 
five  of  the  o,  and  two  of  the  r.  It  is  almost  needless 
to  say  there  was  not  much  likeness  between  the  nume- 
rous letters  placed  thus  apart,  and  yet  the  painter  was 
most  assiduous  in  his  attempts,  whilst  his  failure  was 
evident  to  the  observer  at  a  proper  distance  ;  and  we 
thought  the  letter  painter  must  agree  with  the  old 
adago — 

"  0  wad  some  power  the  giftie  gi'e  us 
To  see  oursels  as  ithers  see  us." 

We  would  therefore  suggest  the  following  remedy, 
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of  which  the  letter  painter  need  not  be  ashamed, 
considering  that  the  system  is  constantlj^  adopted,  not 
only  by  decorative  painters,  but  by  the  greatest  painters 
in  the  execution  of  fresco  painting,  viz:,  to  draw  one 
letter  which  is  to  appear  several  times  in  the  inscrip- 
tion on  a  piece  of  cartridge  paper,  contructing  the 
o  in  the  proper  geometrical  manner,  as  shown  in 
Fig.  120.  This  outline  is  then  to  be  pricked  with  a 
large  pin  or  darning-needle,  and  a  line  having  been 
drawn  down  the  middle,  and  a  diamond-like  opening 
being  cut  at  top  and  bottom,  the  pattern  thus  made 
is  to  be  held  against  the  architrave  or  board,  the 
diamond-like  openings  being  placed  against  a  central 
perpendicular  previously  drawn,  and  the  outline  is 
then  to  be  poimced — that  is,  dusted  over  with  some 
fine  chalk,  placed  in  a  loose  little  bag  of  thin  muslin, 
or  brushed  over  with  a  stiff  brush  rubbed  on  chalk 
>-the  outline  will  be  thus  transferred,  and  as  the 
pattern  may  be  used  many  times,  the  letters,  how- 
ever often  repeated,  will  be  of  precisely  the  same  form. 

But  this  system  may  be  further  extended  with  bene- 
fit to  all  concerned ;  for  the  whole  inscription  may  be 
sketched  on  a  broad  strip  of  paper^  which  may  be 
temporarily  fixed  in  its  place,  and  the  appearance  may 
be  in  some  degree  judged  of  before  the  work  is  executed, 
thus  avoiding  much  disappointment  and  annoyance. 

We  have  pointed  out  how  a  set  square  is  to  be  used 
in  drawing  the  perpendiculars  of  the  letters  :  this  set 
square  may  be  made  of  a  piece  of  J  in.  deal,  and 
should  be  about  9  in.  at  the  narrow  end.  A  very 
good  average  slant  for  writing  is  that  of  60*^,  that  is, 
the  same  as  the  side  of  an  equilateral  triangle.  Some 
persons  think  that  a  greater  degree  of  elegance  is  given 
to  writing  by  increasing  the  slant,  and  there  can  be  no 
doubt  that  the  letters  at  a  fair  slant  are  much  more 
graceful  than  when  nearly  upright ;  but  this  knowledge 
must  be  acted  upon  within  proper  limits,  for  when  the 
writing  slants  too  much,  it  has  a  straggling  appearance 
which  is  very  unpleasant. 

The  set  square  above  alluded  to  may  be  used  for 
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both  the  upright  and  slanting  lines;  but  we  do  not 
mean  that  the  precise  lines  of  the  letters  are  to  be  ruled, 
but  merely  that  lines  are  to  be  lightly  drawn  at  six  or 
seven  inches  apart  in  order  to  act  as  guides  for  the 
inclination  of  the  writing,  and  to  assist  the  painter  in 
keeping  a  uniform  slant  throughout  the  whole  line. 

Set  squares  may  of  course  be  purchased^  but  they  are 
not  generally  sold  of  the  size  named  above :  we  there- 
fore recommend  the  painter  to  make  one  for  himself. 
A  piece  of  board  about  9  in.  broad  and  15  in.  long 
may  be  easily  obtained :  it  should  be  well  planed,  and 
one  of  the  short  and  one  of  the  long  sides  should 
be  made  accurately  at  right  angles  to  each  other ;  an 
equilateral  triangle  should  then  be  constructed  on  the 
narrow  end,  and  the  one  side  carried  on  until  it  meets 
the  long  side  of  the  board  ;  the  set  square  will  thus  be 
outlined,  and  the  superfluous  piece  may  be  taken  off*  by 
cutting  through  the  line  drawn  with  a  penknife,  taking 
care  to  guide  the  point  against  a  rule,  and  that  the 
knife  is  held  upright ;  the  edge  of  the  wood  may  then 
be  smoothened  on  a  sheet  of  glass  paper.  A  hole 
should  be  cut  in  the  set  square,  so  that  it  may  be  hung 
up  when  not  in  use,  and  this  will  also  assist  in  moving 
it  along  whilst  drawing  the  lines. 

We  now  approach  the  important  question  of  spacing ; 
first  words,  and  then  the  letters  themselves.  We  have 
alluded  to  the  haphazard  style  of  working,  of  the  time 
wasted  by  repeated  trials,  and  there  is  no  doubt  that  the 
result  is  in  only  a  very  few  cases  satisfactory ;  for  it  will 
be  natural  to  suppose  that  when  a  man  has  several  times 
failed  in  getting  all  his  words  nicely  in,  and  at  length 
finds  himself  approaching  the  end  of  his  line,  but  with 
about  one  letter  too  much,  or  too  little,  to  fill  the  given 
space,  he  will  not  alter  the  whole,  but  will  squeeze  ^' 
or  "  stretch  the  last  few  letters  so  as  to  accommodate 
matters,  and  any  one  walking  through  the  streets  will 
be  able  in  a  few  minutes  to  find  cases  in  which  this  has 
been  done. 

The  first  thing  to  be  done  then  is  to  sketch  out 
roughly  on  a  piece  of  paper  the  whole  of  the  inscription, 
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in  order  to  form  some  judgment  as  to  the  space  to  be 
occupied  by  each  word,  and  corresponding  divisions 
should  then  be  marked  on  the  surface  on  which  the  let- 
tering is  to  be  done,  allowing  at  the  outset  for  a  certain 
space  to  be  left  between  each  word — a  point  frequently 
overlooked  ;  and  hence  we  so  often  see  inscriptions  in  an 
almost  continuous  line,  or  some  words  crowded  together, 
whilst  others  are  far  apart. 

We  may  just  cursorily  point  out  that  where  a  shop 
door  is  in  the  middle  of  the  front,  and  it  is  desired  to 
have  the  name  over  the  door,  and  the  trade  inscription 
divided  and  placed  on  each  side  of  it,  the  name  should 
always  be  in  a  character  difierent  from  that  in  which 
the  trade  is  painted.  We  say  always,  because,  although 
this  is  advisable  even  when  the  whole  inscription  is  to 
read  in  a  continuous  line — it  is  not  so  important  in  the 
latter  as  in  the  former  case — in  which  the  trade  and  the 
name  of  the  shopkeeper  when  thus  mixed  up,  often  form 
most  ridiculous  sentences  when  read  as  if  in  one 
line :  thus,  we  have  seen  at  different  times — 


CHINA 

BIRD  DEPOT 

CABINET 

LOCK 

MAKER 

HOUSE 

FLOOR 

AGENT 

and  similar  other  inscriptions  ;  in  each  case  the  middle 
word  being  the  name  of  the  occupier  of  the  shop. 
Where  uniformity  in  the  letters  is  requested,  a  perpen- 
dicular line  or  ornament  should  in  every  case  be  inserted 
so  that  a  separation  may  be  made  between  the  words. 

The  space  for  each  word  having  been  decided  upon, 
the  number  of  letters  the  word  contains  is  next  to  be 
counted,  and  the  first,  last,  and  middle  letters  are  then 
to  be  sketched  ;  or  if  the  number  of  letters  in  the  word 
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is  even,  one  on  each  side  of  a  middle  line  should  be 
sketched ;  or,  again,  if  the  word  be  a  long  one,  it  may  be 
divided  into  three  or  four  parts,  and  guide  letters  placed 
at  the  various  points,  to  form  as  it  were  landmarks. 

These  divisions  must  not,  however,  be  considered  as 
absolutely  fixed  points  ;  for  although  a  word  may  be 
divided  numerically  into  a  given  number  of  equal  parts, 
it  does  not  follow  that  each  of  those  parts  would  neces- 
sarily occupy  the  same  place,  since  one  may  contain  an 
I  the  narrowest,  and  the  other  a  w  the  broadest  letter  ; 
but  the  division  will  generally  be  approximately  right, 
and  the  differences  above  alluded  to  can  be  easily  ad- 
justed during  sketching. 

Nor  can  the  letters  themselves  be  placed  absolutely 
according  to  measurement,  for  not  only  do  they  vary  in 
width,  but  from  their  very  conformation  they  require 
more  or  less  space  to  be  left  around  them  in  order  to  look 
well :  thus,  in  the  word  |  |NJ  DOOR?  greater  space  must 
be  allowed  between  the  i,  the  n,  and  the  d,  than  between 
the  D,  the  o,  the  second  o,  and  the  r,  for  it  will  be  seen 
that  in  the  first  letters  the  space  is  equal  all  the  way 
down,  whilst  between  the  other  letters  the  space  is  grad- 
ually  growing  wider  from  the  central  horizontal.  It  is 
in  circumstances  such  as  these  that  the  accuracy  of  the 
eye,  obtained  by  the  study  of  geometry  and  free-  hand 
drawing,  is  found  of  infinite  assistance  :  the  eye  must 
after  all  be  the  great  guide,  and  all  ruling  or  other 
manipulative  operations  are  merely  the  means  by  which 
the  work  is  accomplished  so  as  to  satisfy  the  eye. 

The  first  sketch  of  the  inscription  need  only  be  done 
in  single  lines,  the  centres  as  it  were  of  the  thickness. 
This  operation  need  not  occupy  many  minutes,  but  it 
will  save  many  hours  in  the  work,  and  avoid  many  days 
of  vexation  to  those  who  have  had  an  inscription  painted, 
which  is  an  eyesore  to  them  every  time  they  enter  their 
place  of  business. 

The  circumstance  that  the  letters  o,  c,  g,  o,  q,  and  s, 
only  touch  the  top  and  bottom  lines  at  one  point,  from 
which  the  curved  line  travels  onward,  causes  them  to 
look  rather  smaller  than  the  rest  of  the  letters,  and  in 


METHOD  OF  STUDY. 


191 


order  to  correct  this  appearance  it  is  necessary  that  they 
should  be  painted  slightly  larger,  passing  in  fact  beyond 
the  two  horizontal  lines  which  regulate  the  height  of 
the  other  letters.  As  we  have  however  pointed  out, 
this  is  done  so  that  the  letters  may  look  the  same  size 
as  the  others,  but  not  that  they  may  appear  larger. 
The  means  in  fact  by  which  apparent  equality  of  size  is 
effected  should  not  be  evident.  It  is  necessary  to  point 
this  out,  for  whilst  on  the  one  hand  we  see  the  letters 
referred  to  look  as  if  they  were  smaller,  owing  to  the 
ignorance  of  the  painter  of  the  usual  effect  alluded  to, 
we  observe  in  others  the  curved  letters  made  so  exag- 
geratedly large  as  to  look  almost  like  a  capital  in  the 
middle  of  a  word. 

Certain  characters  require  to  be  spaced  differently 
from  others,  and  in  this  matter  much  judgment  is  neces- 
sary :  thus  the  small  or  lower-case  italics,  called  by 
engravers  stump, require  to  be  packed,  that  is,  placed 
close  together  ;  whilst  the  script,  or  writing  characters, 
should  be  free  and  not  by  any  means  cramped.  Old 
English  "  letters  look  best  when  moderately  close:  in  fact, 
when  they  were  really  in  vogue,  it  was  a  common  prac- 
tice to  join  two  letters  together,  or  to  make  part  of  the 
one  common  to  both  ;  whilst  German  text,'^  so  much 
less  severe  in  form  than  the  other,  may  be  spread. 


CHAPTER  XXVIII. 


OF  VARIOUS  KINDS  OF  LETTERS. 

Before  giving  some  specimens  of  letters  specially 
adapted  for  sign  writing,  we  would  impress  on  the  let- 
ter painter  that  all  eccentricity  in  the  forms  of  his  letters 
is  for  his  purpose  quite  out  of  place  on  inscriptions 
over  a  shop  or  on  a  wall,  and  in  the  situations  where  his 
work  is  called  into  requisition,  however  much  the  pur- 
poses of  posters  and  placards  are  supposed  to  be  assisted 
thereby :  in  the  latter  case  the  object  is  to  catch  the  eye 
of  the  passer-by,  in  spite  of  the  numerous  other  announce- 
ments by  which  each  may  be  surrounded.  The  ques- 
tion in  that  case,  becomes  how  to  make  one  more 
striking  than  the  other,  and  in  this  some  of  the  pla- 
cards succeed  admirably.  It  is  in  fact  impossible,  to 
speak  too  highly  of  the  progress  made  in  this  respect 
by  our  wood- letter  cutters,  some  of  whose  works  may 
truly  be  taken  as  models  by  the  letter  painter.  We 
must  not,  however,  disguise  from  ourselves  the  fact  that 
the  test  of  beauty  is  fitness,  and  that  as  the  inscription  of 
the  name  and  trade  of  a  shop-keeper  is  not  likely  to  be 
eclipsed  by  another  inscription  close  to  it,  that  the  very 
architectural  members  serve  as  a  separation,  or  as  it  were 
a  framing,  and  that  therefore  no  expedient  is  necessary 
to  protect  the  words  from  being  confused  by  the 
proximity  or  brilliancy  of  another  inscription  ;  but  that 
simplicity,  boldness,  and  clearness  are  the  great  condi- 
tions to  be  fulfilled  by  the  letter-painter. 

We  liave  already  given  the  general  rules  for  the  for- 
mation of  sans-serif  letters,  which  may  be  said  to  be 
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the  simplest  and  boldest  letters  in  use.  The  character 
has  been  called  Sans-serif,  Celtic,  Grotesque,  etc.,  and 
is  well  adapted  for  situations  when,  owing  to  distance 
or  other  circumstances,  fine  lines  and  minute  details 
would  be  out  of  place,  or  would  diminish  the  bold- 
ness of  the  inscription.  We  give  in  Fig.  19  the  cha- 
racter in  its  heaviest  form,  such  as  would  be  used  high 

MART 

Fig.  19. 

up  on  a  wall,  and  where  there  is  plenty  of  space  at  the 
disposal  of  the  painter.  This  character  does  not  admit 
of  shadows  or  thickness,  as  it  is  in  itself  so  solid  that 
any  addition  to  its  form  renders  it  clumsy. 

For  situations  nearer  the  eye  we  give  Fig.  20,  in  which 
the  letters  are  thinner  and  the  general  form  more  open 

MAPS 

Fig.  20. 

The  form  is  thus  rendered  altogether  more  elegant,  and 
may  be  either  used  plain,  or  with  thickness  and  shading. 
The  letters  require  great  care  in  outlining,  so  that 
all  the  lines  may  be  kept  of  the  same  thickness,  and 
that  the  same  character  may  be  preserved  throughout. 

K 
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The  character  shown  in  the  last  example  is  well 
adapted  for  situations  where  the  inscription  is  only  of 
moderate  length,  compared  with  the  space  at  the 
disposal  of  the  painter.  Fig.  21,  however,  shows  how  the 
letters  given  in  Fig.  20  may  be  narrowed,  or,  as  it  is 
termed,     elongated,''  so  as  to  get  a  long  inscription 


Fig.  21. 


into  a  moderate  space,  and  the  sans-serif  letter  is  better 
adapted  than  any  other  for  this  purpose,  being,  as  it 
were,  self-contained,  that  is,  having  no  serifs"  or  pro- 
jecting ends  to  take  up  space.  The  above  is  not  by  any 
means  the  narrowest  letter  of  the  kind,  but  will  serve 
as  an  indication  of  the  style. 


Fig.  22. 


Fig.  22  shows  the  character  given  in  Fig.  21  in  a 
ligliter  form,  and  is  perhaps  one  of  the  most  elegant 
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letters  of  the  kind.  It  may  be  used  plain,  or  with  the 
addition  of  thickness  and  shading. 

In  Fig.  23  we  give  the  Roman  character,  the  most 
elegant  of  all  those  in  use,  and  requiring  the  greatest 
care  in  outlining.  It  is  not  well  fitted  for  distant 
situations,  for  as  such  a  large  proportion  of  the  lines  are 
fine,  the  whole  of  the  letter  does  not  strike  the  eye 
equally,  nor  is  it,  when  the  fine  lines  are  properly  ren- 

MODES 

Fig.  23. 

dered,  well  adapted  for  shading  or  for  raising  by  means 
of  thickness ;  for,  it  w411  of  course  be  supposed  that  the 
whole  letter  would  be  made  of  the  same  thickness  of 
wood,  then  the  representation  of  this  would,  in  the  case 
of  the  fine  lines,  be  broader  than  the  lines  themselves, 
which  would  seem,  as  it  were,  the  edges  of  the  wood 
of  which  the  letter  is  composed,  instead  of  the  surface. 

repairing 

Fig.  24. 

As  this  character  is  often  used  for  notices  and  other 
similar  inscriptions,  we  give  in  Fig.  24  a  specimen  of  the 
lower  case,  or,  as  it  is  called,  the  small  letters,^'  of  it, 
and  must,  at  the  same  time,  advise  care  as  to  the  relative 
sizes  of  the  capitals  and  small  letters.  Experienced 
letter  painters  adopt  two-thirds  of  the  height  of  the 
capitals  as  the  height  of  the  small  letters,  and  this  is 
an  admirable  proportion.    Any  one  who  will  i^ke  the 

K  2 
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trouble  to  look,  will  observe  that  wherever  the  capitals 
tower  above  the  other  letters  in  an  undue  proportion,  the 
general  forros  and  workmanship  will  indicate  that  the 
inscription  is  the  handiwork  of  a  second-rate  artist. 
In  types,  the  above  character  is  called  Canon,  and  in 
Fig.  25  we  give  examples  of  the  character  called  Aldine, 
a  very  refined  letter  of  a  narrower  character  than  the 
other :  these  are  both  adapted  for  situations  where  a 

MERCER 

Fig.  25. 

rather  long  inscription  has  to  be  got  in ;  but,  although 
the  last  looks  well  in  print,  it  is  not  adapted  for  letter 
painting,  in  which  characters  narrower  than  those  in 
Fig.  23  should  not  be  used. 

Fig.  26  is  an  example  of  a  letter  now  very  much  used, 
under  the  name  of  Runic,  but  it  would  be  difficult 
to  defend  the  appellation,  considering  that  it  differs  in 
every  particular  from  the  truly  Runic  characters ;  but 

DRAPER 

Fig.  26. 

in  the  multiplicity  of  letters  it  had  become  necessary  to 
give  some  designation  to  this  style,  and  on  the  principle 
that  a  rose  by  any  other  name  would  smell  as  sweet,'' 
the  title  by  which  this  character  is  known  has  been 
bestowed  upon  it. 
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In  spite,  however,  of  our  taking  exception  to  the  name, 
we  cannot  withhold  our  admiration  of  the  so-called 
Runic  letters.  They  possess  much  of  the  lightness  and 
elegance  of  the  Roman,  whilst,  at  the  same  time,  owing 
to  the  greater  equalisation  of  the  thickness  of  the  lines, 
they  are  bolder,  and  may  be  used  with  both  thickness 
and  shading,  whilst  the  thickening  of  the  fine  lines  is 
gradually  lost  in  a  pointed  termination  of  the  "  seriffs.^^ 

Following  up  the  system  of  thickening  the  fine  lines 
of  the  Roman  characters,  a  beautiful  letter  called  the 
Clarendon  has  been  recently  introduced.  It  is  an  ex- 
ceedingly handsome  and  dignified  letter,  and  is,  as 
far  as  general  proportions  are  concerned,  similar  in 
every  respect  to  the  Roman.    It  is  outlined  by  ruling 

HAT 

Fig.  27 

two  horizontal  lines  at  bottom  and  two  at  top,  to  regu- 
late the  thickness  of  the  serifs  or  feet,  and  these  may 
be  made  to  project  more  or  less,  according  to  the 
space  at  disposal — our  example,  however,  presenting 
the  maximum  in  this  respect. 

We  must  call  attention  to  the  fact  that  in  this,  as  in 
the  Roman  character,  the  vertical  are  merged  into  the 
horizontal  lines  by  curves  at  the  angles,  and  we  must 
urge  the  letter  painter  to  beware  of  exaggeration  in 
this  particular.  The  perpendicularity  of  the  one  line, 
and  the  horizontality  of  the  other,  must  not  in  any  way 
be  interfered  with  :  in  the  sketch  they  should,  in  fact, 
meet  and  form  a  right  angle,  which  should  just  be 
rounded  off.  Even  in  this  particular,  the  work  of  a 
first-rate  letter  painter  is  evident,  for  in  inferior  work 
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the  curve  is  often  begun  from  the  very  beginning  of  the 
seriff  of  the  letter  to  hide  the  failure  in  the  horizontality 
of  the  line.  The  workman  may  in  this,  as  in  other  de- 
partments of  work,  be  assured  that  it  is  in  the  refine- 
ment of  points  such  as  these  where  the  skilled  artisan 
— possibly  only  another  name  for  the  artist  — is  dis- 
tinguished from  the  common  handicraftsman. 

Fig.  28  is  another  specimen  of  Clarendon  in  a  con- 
densed form,  and  narrower  than  this :  the  letter  should 

CASE 

Fig.  28. 

never  be  used,  as  the  beauty  of  the  character  is  lost, 
when  the  space  forbids  the  proper  extension  of  the  feet 
of  the  letters. 

We  would  suggest  to  the  letter  painter  the  use  of  the 

Fig.  29. 

This  Desirable 
RESIDENCE 
to  be  Let. 

For  particulars 
apply  to 
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Clarendon  character  in  notice-boards,  Fig.  29,  where  it 
is  bolder  than  the  Roman,  and  is  perhaps  more  rapidly- 
executed,  as  the  thin  lines  do  not  require  so  much  care 
as  do  the  fine  lines  in  the  Roman. 

Next  in  solidity  to  the  Clarendon  is  the  Egyptian, 
or,  as  it  is  by  some  painters  and  printers  called,  the 
Antique.  It  is  scarcely  worth  while  asking  which  is 
the  more  correct  name,  as  neither  of  them  is  in  the 
slightest  degree  justifiable.  The  names  seem  to  have 
arisen  from  the  letters  appearing  as  if  made  up  of 
blocks,  having  thus  some  similitude  to  the  massive 
Egyptian  buildings.  The  letter  E  may  seem  to  remind 
one  of  the  labyrinth  of  Lake  Moeris,  or  it  may  be 
supposed  to  bear  some  resemblance  to  the  Greek  fret 
or  key  border ;  *  but  these  reasons  are  very  doubtful,  nor 

DENT 

Fig.  30. 

is  the  matter  of  the  slightest  consequence.  The  letter  is 
a  most  useful  one,  the  boldest  we  have,  and  is  specially 
adapted  for  being  rendered  with  thickness  and  shading. 
It  difiers  from  Clarendon  in  being  heavier,  and  in  its 
angles  being  accurately  rendered,  without  being  rounded 
ofi"  as  in  the  Clarendon.  When  Egyptian  letters  are 
painted  on  a  very  large  scale  all  the  lines  may  be 
made  of  the  same  thickness;  the  letters  then  have  a 
very  striking  efiect.  When  of  a  medium  or  small  size, 
the  down  strokes  should  be  rather  thicker  than  the 
others. 

Fig.  31  is  an  example  of  condensed  Egyptian,  and  nar- 

*  See  "Grammar  of  Colouring."  PartV.  "The  Characteristics 
of  the  different  Styles  of  Ornament."    Page  183. 
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rower  than  this  the  letter  should  not  be  used  ;  for  if  the 
space  be  so  limited  that  such  a  narrow  letter  is  required 

HOUSE 

Fig.  31. 

a  sans-serif  may  be  used ;  and  as  that  character  has 
no  projecting  feet  it  will  allow  of  a  wider  letter  being 
employed. 

We  have  thus  given  the  characteristic  features  of 
what  may  be  called  the  three  great  orders  of  plain 
letters,  and  we  again  urge  on  all  who  would  excel  in 
letter  painting,  to  study  and  practise  these  until  they 
become  quite  proficient  in  them,  since  all  the  orna- 
mental letters  should  be  based  upon  them,  the  general 
forms  being  the  same,  the  difference  consisting  only  in 
the  lines  being  curved  or  in  the  addition  of  ornamenta- 
tion.   Of  some  of  these  letters  we  now  give  specimens. 

Fig,  32  is  called  Classic.  We  have  already  said  it  is  not 
our  business  to  defend  the  names.    It  is  a  very  useful 

WINE 

Fig.  32. 

character,  elegant  in  its  simplicity.  The  letters  should 
be  sketched  and  spaced  as  for  Clarendon,  the  difference 
consisting  merely  in  the  serifs  turning  round  into 
scrolls.  The  effect  of  this  letter,  when  painted  in  black 
on  glass  with  a  diapered  gold  background,  is  very 
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good.  The  addition  of  thickness  and  shading  to  this 
character,  owing  to  the  amount  of  drawing  required, 
is  a  work  of  some  difficulty  and  time,  whilst  the 
appearance  is  not  thereby  improved. 

The  character  shown  in  Fig.  33  goes  by  the  name  of 
Tuscan  ;  but  it  is,  as  it  were,  an  ornamental  rendering 
of  the  Egyptian,  within  the  outline  of  which  it  may 
very  well  be  sketched.    We  give  the  letter  as  usually 


Fig.  33. 


drawn  ;  but  we  cannot  say  we  admit  the  beauty  of  the 
excrescence  on  the  left  side  of  the  uprights,  and  think 
the  general  appearance  would  be  improved  by  its 
omission. 

This  letter  may  be  shaded,  or  rendered  with  thickness, 
but  we  prefer  it  in  its  simple  form. 

Fig.  34  shows  another  letter  called  open  Tuscan.  An 
inscription  in  this  character  in  a  light  colour  on  a  dark 
ground  with  a  darker  line  on  the  right  and  under  side, 
and  the  pattern  on  the  letter  in  a  bright  colour, 
comes  out,''  to  use  a  technical  phrase,  very  well. 
The  main  beauty  of  the  letter,  however,  consists  in  the 


Fig.  34. 


correctness  of  its  form,  and  its  rather  angular  character  ; 
and  if  these  points  are  not  observed,  the  painter  may 

K  3 
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depend  that  all  his  colours  however  brilliant,  and  all 
his  gilding  however  well  done,  will  be  thrown  away 
or  will  serve  to  show  only  the  more  plainly  the  defects 
in  the  form. 


Fig.  35. 


"VVe  scarcely  know  which  to  admire  the  most,  the 
beauty  of  the  letter  shown  in  Fig.  35,  or  the  plain  sense 
of  its  designer,  who,  discarding  the  terms  Classic,  Runic, 
Tuscan,  or  other  names  absolutely  inappropriate  to  the 
character,  has  called  it  simply  "  Ornamented  :  a  name 
which  it  really  deserves,  being  one  of  the  handsomest 
characters  in  use.  The  colouring  must  be  left  to  the 
taste  of  the  painter ;  but  it  must  be  pointed  out,  that 
the  space  between  the  surrounding  line  and  the  letter 
itself  is  not  to  be  filled  in,  in  which  case  it  would  form 
a  heavy  broad  border :  but  it  is  intended  to  be  a 
single  outline  only,  thus  lightening  the  effect  of  the 
letter,  and  increasing  at  the  same  time  its  distinctness. 

Fig.  36  is  an  example  of  Rustic  character,  well 
adapted  for  the  name  or  inscription  of  a  horticulturist 
or  somewhat  similar  trade.  We  have  purposely  avoided 
making  suggestions  as  to  the  appropriateness  of  certain 
letters  to  special  trades,  knowing  that  this  matter  is  for 
the  most  part  decided  by  the  employer  ;  but  we  recom- 
mend the  letter  painter  to  think  over  the  matter,  and 
wherever  opportunity  occurs,  to  make  such  suggestions 
as  may  lead  to  an  appropriate  and  handsome  inscription 
being  executed.  In  order  to  elevate  his  art,  the  letter 
painter  should  be  prepared  to  submit  sketches  of  the 
inscription  as  a  whole,  and  of  individual  letters  drawn 
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full  Size  ;  and  a  well- selected  set  of  patterns  m  a  book 
will  afford  the  customer  an  opportunity  of  examining 


Fig.  36. 


the  different  characters  before  giving  his  order,  and  the 
letter  painter  may  be  assured  that  this  plan  will  be  by 
far  the  most  satisfactory  one  that  could  be  adopted  in 
the  interests  of  all  parties  concerned. 

Under  the  head  of  Old  English  we  have  numerous 
families  of  characters — Black  letter,  Church  text, 
Elizabethan,  &c.,  &c.,  into  the  various  styles  of  which 
our  limits  forbid  us  to  enter,  so  advise  the  letter  painter 
to  consult  some  of  the  books  named  below,*  in  which  he 
will  find  full  instructions  as  to  the  formation,  character, 
and  date  of  each  class  of  letter.    As  a  type  of  the  class 


Fig.  37. 


we  give  a  word  in  the  Elizabethan  character,  which  is 
perhaps  the  best  adapted  for  business  purposes.  Church 
text  is  not  well  fitted  for  general  inscriptions,  as  it  is,  of 
course,  more  or  less  associated  with  sacred  things,  and 
as  it  has  varied  from  time  to  time  a  great  amount  of 
study  is  necessary  in  order  to  render  it  correctly.  This 

*  "  Mediaeval  Alphabets  and  Initials,"  by  F.  G.  Delamotte.  (Lock- 
wood  &  Co.)  ''Examples  of  Modem  Alphabets,"  by  F.  G.  Dela- 
motte. (Lockwood  &  Co.)  "  The  Book  of  Ornamental  Alphabets,"  by 
F.  G.  Delamotte.  (Lockwood  &  Co.) 
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study  we  strongly  recommend  to  our  letter  painters  in 
order  that  they  may  see  how  very  absurd  it  is  to  mix 
up  the  characters  of  the  different  periods,  and  that  they 
may  when  called  upon  be  able  to  undertake  the  higher 
branches. 

In  contrasting  the  Old  English  ^'  character  with 
the  German  text,  Fig.  38,  it  will  be  observed  that,  whilst 
the  former  is  essentially  angular  and  severe,  the  latter 
is  rounded  and  free.  Thus,  flourishes  seem  almost 
necessary  to  German  text,  whilst  they  are  utterly  out 

Fig.  38. 

of  place  in  Old  English  or  Church  text.  We  must, 
however,  warn  the  letter  painter  against  the  inordinate 
use  or  misapplication  of  flourishes.  They  should 
always  have  some  apparent  connection  with  the  letters 
themselves,  and  should  not  be  used  just  to  fill  up  a 
vacant  space.  We  frequently  see  a  word  or  sentence 
too  crowded  at  one  part  of  the  surface  on  which  it  is 
painted,  leaving  a  blank  space  at  the  other,  and  this  is 
usually  filled  up  with  a  meaningless  flourish.  By  the 
method  already  pointed  out  for  spacing  the  letters,  this 
ugly  expedient  is  rendered  unnecessary. 

The  Old  English  and  German  text  do  not  look  well 
when  rendered  with  thickness.  They  are  so  essentially 
writing  characters  that  fine  lines  are  indispensable  to 
them,  and  the  beauty  of  these  and  the  contrast  of  them 
with  the  thick  lines  are  diminished  when  both  are  viewed 
from  the  side,  and  are  seen  to  be  equal  in  solidity;  both 
characters,  however,  look  well  when  outlined  with  a 
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darker  colour  than  that  in  which  they  are  painted,  but 
in  that  case,  more  than  ever,  the  absolute  correctness  of 
form  must  be  insisted  upon. 

Italics,  Fig.  39,  are  not  by  any  means  the  easiest  cha- 


JMKER 


racters  with  which  the  letter  painter  has  to  deal,  the 
main  difficulty  being  the  uniformity  of  slope.  In  the 
letter  m,  the  right-hand  down  stroke,  which  in  the  Roman 
character  would  be  upright,  must  take  the  slant  of  the 
general  mass  of  letters. 

The  A  and  v  afford  subjects  for  some  study  and  trial. 
They  may  either  be  drawn  so  that  their  down  strokes 
slant  like  the  other  letters,  or  they  may  be  outlined  in 


a  parallelogram,  their  point  being  in  the  middle  of  one 
of  the  sides.  This  method  is  shown  in  Fig.  40. 
The  X  is  necessarily  drawn  according  to  the  latter 
method.  Fig.  41  shows  the  small  letters,  or  '4ower 
case,^^  of  the  Italic  character.  It  is  as  it  were  a  substi- 
tute for  plain  writing,  but  no  flourishes  of  any  kind 
are  admissible. 

The  words  written  in  Italic  small,  must  not  be  spread  : 
in  fact,  the  character  looks  much  better  when  packed, 
or  placed  close  together,  the  down  strokes  not  being 


Fig.  39. 


Fig.  40. 
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too  thick.  It  is  very  important  that  a  uniform  slant 
should  be  preserved  throughout,  and  this  slant  should 

Good 
Sta  b  Li  fig 

Fig  41. 

not  be  quite  as  oblique  as  that  of  writing  characters  : 
a  set  square  of  a  different  degree  to  the  one  already- 
alluded  to  should  therefore  be  provided  for  this  purpose. 
We  thus  reach  what  is  called  the  Script  or  writing 


Fig.  42. 

character,  the  most  elegant  of  all.  We  give  merely  one 
specimen,  Fig.  42,  knowing  that  this  character  has  been 
more  studied  than  any  other,  since  it  is  the  hand  taught 
in  schools.  Yet,  writing  with  a  pen  is  very  different 
from  drawing  the  letters  which  are  to  be  painted  :  the 
first  is  done  in  an  off-hand  manner,  the  latter  should  be 
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drawn  deliberately  and  carefully.  The  writing  done  with 
a  pen  is  as  a  rule  temporary  in  character,  and  the  exact 
form  of  each  letter  and  the  spacing  of  the  words  are 
matters  of  but  small  consequence,  unless  the  work  be  a 
piece  of  ornamental  caligraphy  or  illumination.  But,  as 
already  stated^  the  work  of  the  letter  painter  is  to  have 
a  permanent  object,  and  must  therefore  be  carefully 
outlined  and  spaced.  We  recommend  the  student 
to  take  as  models  the  engraved  head- lines  of  some  of  the 
copy-books  now  used  in  our  national  schools  :  these  may 
be  obtained  at  one  penny  each,  and  we  advise  him, 
in  the  first  place,  to  return  for  a  while  to  the  years 
of  his  boyhood,  and  in  order  to  get  his  hand  in,''  to 
write  a  few  pages  in  the  usual  formal  school- hand,  for 
in  the  rough  ofi'-hand  way  of  writing  to  which  after 
leaving  school  we  naturally  fall,  the  careful  way  of 
forming  the  letters  will  have  been  neglected  ;  we  then 
recommend  him  to  proceed  to  draw  the  letters  on  a 
much  larger  scale,  outlining  them  in  pencil,  and  sub- 
sequently in  colour,  as  described  in  the  early  part  of 
this  section,  and  finally  practising  them  on  an  upright 
board. 

As  already  stated,  a  fair  but  not  exaggerated  slant, 
and  much  taste,  are  required  in  the  arrangement  of  the 
capitals  and  their  heights,  and  of  the  heights  and  lengths 
of  the  long  letters.  If  the  capitals  are  too  small,  a  de- 
gree of  meanness  is  given  to  the  writing,  and  the  effect 
of  the  tails,  &c.,  of  the  letters  being  too  short  is  extremely 
unpleasant.  Various  teachers  of  writing  and  engraving 
have  different  rules  as  to  the  lengths  of  the  letters 
which  are  to  project  above  and  below  the  lines,  and 
these  rules^  which  will  be  apparent  from  the  examples 
above  referred  to,  must  be  taken  as  standards — to  be 
adapted  to  the  circumstances  of  the  case — for  the  height 
of  the  surface  on  which  the  work  is  to  be  executed  being 
limited,  and  a  certain  inscription  being  required,  the 
heights  of  the  letters  must  in  some  cases  be  modified : 
luhe  letters  should  then  be  kept  rather  thinner  than  other- 
wise, or  they  will  look  clumsy  ;  the  thickness  in  fact  of 
the  script  character  should  always  be  kept  within,  rather 
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than  up  to,  the  maximum,  as  the  work  never  looks  well 
when  the  down  strokes  are  too  thick. 

As  a  rule,  the  capitals  should  be  at  least  double  the 
height  of  the  line  of  the  other  letters,  and  the  long  let- 
ters such  as  /Tf^etc,  should  be  nearly  up  to  the  same 
level,  whilst  the  tails  or  loops  of  letters  such  as^  or^ 
should  extend  the  same  distance  below  the  line,  the  let- 
ter /  being  just  half  the  height  of  the  general  letters 

above  the  line.  Thus  if  the  body  of  a  line  of  writing  on 
an  architrave  were  to  be  6  in.,  the  capitals  and  long 
letters  should  be  12  in.  high,  whilst  the  latter  should 

descend  6  in.  below  the  line,  and  the  letter  /  should  be 

9  in.  high.  It  adds  however  to  the  dignity  of  the 
writing  to  give  the  capitals  still  greater  height,  but  the 
long  letters  should  never  exceed  the  proportions  laid 
down;  whilst  they  may,  if  required,  be  rather  shortened. 

Great  care  is  necessary  in  forming  the  turns  in  writing 
characters,  so  that  the  junctions  of  the  up  and  down 
strokes  may  be  gracefully  accomplished;  the  down 
strokes  must  be  drawn  to  their  exact  slant  until  near  the 
turning,  they  must  not  be  kept  as  it  were  bending  in 
their  whole  length,  nor  on  the  other  hand  must  the  bend 
take  place  too  suddenly.  We  must  again  warn  the 
letter  painter  against  unnecessary  flourishes,  which 
give  to  the  script  character  an  ugly  and  straggling 
appearance. 

It  is  not  advisable  either  to  give  the  appearance  of 
thickness,  or  to  shade  writing  characters,  for  the  light- 
ness and  elegance  of  the  work  is  much  diminished  by 
either  process. 

A  very  elegant  style  of  writing,  called  the  Italian, 
is  well  adapted  for  inscriptions  where  the  business  is  one 
of  a  refined  character,  such  as  a  milliner's,  perfumer's, 
embroiderer's,  &c. 

It  is  in  fact  to  such  inscriptions  that  the  script  cha- 
racter seems  specially  adapted^  the  heavier  or  more  solid 
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characters  being  better  suited  to  trades  with  which  they 
harmonize. 

This  idea  cannot  of  course  be  carried  out  to  its  full 
extent,  as  the  letter  painter  is  greatly  in  the  hands  of 
his  employer ;  but  it  seems  clear  that  there  should  be 
a  certain  consonance  between  the  trade  and  the  inscrip- 
tion :  for  instance,  an  inscription  in  church  text  must 
evidently  be  better  adapted  to  the  shop  of  a  bookseller, 
a  clerical  robe-maker,  a  bible  warehouse,  &c.,  than  over 
a  bootmaker's,  a  butcher's,  or  a  toy  shop ;  whilst  the 
character  of  the  writing  should  as  far  as  possible  accord 
with  the  style  of  architecture  of  the  shop-front  or  build- 
ing on  which  it  is  executed. 


CHAPTER  XXIX. 


OF  THE  KEPEESENTATION  OF  RAISED  AND  INCISED 
LETTERS. 

Having  thus  given  suggestions  as  to  rendering  letters 
in  their  simple  or  "  flat  form,  we  now  proceed  to  speak 
of  the  method  of  painting  them  in  imitation  of  relief ; 
that  is,  with  the  addition  of  thickness,  so  that  they  may- 
appear  as  if  cut  out  of  wood  and  affixed  to  a  background. 

Now  it  is  clear,  that  if  the  letters  were  really  raised, 
their  sides — that  is,  the  thickness  of  the  material  of 
which  they  were  made — would  be  visible ;  and,  further, 
that  a  shadow  of  the  whole  letter  would  be  cast  on  the 
surface  to  which  they  are  attached  :  but  it  must  be  borne 
in  mind  that,  under  these  circumstances,  the  appearance 
of  the  letters  would  alter  with  every  change  in  the  posi- 
tion of  the  spectator,  and  that  the  shades  and  shadows 
would  be  altered  as  the  sun  rises  or  sets. 

Again,  it  will  be  evident  from  our  lessons  in  perspec- 
tive, that  if  the  spectator  is  supposed  to  view  the  inscrip- 
tion from  anyone  fixed  point, the  apparent  thickness  of 
each  letter  will  vary  according  to  its  situation  in  relation 
to  the  spectator.  Thus  applying  the  principles  of  per- 
spective and  supposing  the  spectator  situated  at  s.  Fig.  43, 
that  is,  immediately  opposite  the  middle  of  the  inscrip- 
tion (in  this  case  a  single  word,  but  the  effect  would  be 
worse  in  proportion  to  the  length  of  the  line),  the  right 
sides  of  the  P  and  L  and  the  left  sides  of  the  X  £ 
are  visible,  whilst  the  left  and  right  sides  of  the  letter 
A  and  the  underneath  surfaces  of  all  are  seen  ;  and 
there  is  thus  an  utter  absence  of  uniformity.  It  will  of 
course  be  understood  that  if  the  spectator  were  on  the 
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riglit  side  instead  of  in  the  middle,  the  right  side  of  all 
the  letters  would  be  seen,  and  the  reverse  effect  would 
be  the  result  of  his  position  being  on  the  left  side ;  but 
still  there  would  be  an  absence  of  uniformity,  for  the 
thickness  of  each  letter  would  be  increased  according 
to  its  distance  from  the  point  of  sight,  and  conse- 


a/ 
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Fig.  43. 


quently  those  letters  would  appear  much  broader  than 
the  others. 

In  special  cases,  on  ornamental  tablets,  show-boards, 
&c.,  where  the  width  is  such  that  the  whole  of  the 
letters  could  be  taken  in  from  one  point  of  view,  without 
the  forms  of  the  letters  being  injured  or  distorted 
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thereby,  radial  perspective  may  be  used  with  good 
effect ;  and  the  principles  laid  down  in  our  elementary 
course  will  be  found  most  useful  under  such  circum- 
stances, since  all  the  letters  can  be  put  into  perspective 
by  the  application  of  the  rules  worked  out  in  the  various 
figures.  The  letter  painter  is  advised,  however,  not  to 
depart  from  the  plain  and  bold  rendering  in  order  to 
show  his  own  knowledge  of  perspective,  or  to  produce 
striking  effects. 

Thus,  if  the  thickness  of  the  letter  is  to  be  shown 
perspectively,  it  should  be  considered  as  secondary  to 
the  correct  formation  of  the  letter  itself.  If,  for  instance, 
the  letter  L  is  to  be  painted,  it  should  be  rendered  like 
the  left-hand  upright  and  the  lower  horizontal  of  the 
square  shown  in  Fig.  1 37  :  that  is,  the  letter  itself  being 
perfectly  drawn.  It  is  not  good  taste  to  represent 
the  letters  as  if  their  surfaces  were  at  right  angles  to 
that  against  which  they  are  placed,  their  edge  or 
thickness  facing  the  spectator,  thus  implying  that  they 
are  attached  by  one  of  their  edges,  as  the  square  frame 
in  Fig.  139.  The  form  of  the  letters  would  thus  be  dis- 
torted, and  each  would  be  wider  as  it  became  further 
removed  from  the  point  of  sight. 

Another  general  condition  must  also  be  considered, 
namely,  that  as  a  rule  the  inscriptions  on  shop  fronts 
and  similar  situations  are  above  the  eye,  and  there- 
fore the  underneath  surfaces  of  the  thickness  should 
be  shown,  as  in  the  square.  Fig.  137;  or  if  the  whole 
letter  is  to  be  placed  in  perspective,  in  opposition  to 
the  advice  above  given,  the  sides  should  bend  down- 
wards as  in  Fig.  140,  not  upwards  as  in  Fig.  138. 

We  have  already  referred  to  the  objection  to  eccen- 
tricity in  letter  painting,  and  it  is  equally  to  be  avoided 
in  perspective  rendering  as  in  the  general  outline. 
Thus  it  is  obviously  wrong  to  paint  a  whole  line  in  per- 
spective as  if  running  into  the  distance,  ie.  at  right 
angles  to  the  wall  on  which  the  inscription  is  painted, 
the  letters  becoming  smaller  and  smaller  as  they  appear 
to  recede. 

This  is  not  however  the  worst.    We  have  seen  an 
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inscription  oyer  a  shop  in  which  the  letter  painter, 
desiring  to  show  his  skill,  had  painted  the  whole  of  the 

S letters  as  if  they  were  lying  horizontally,  their  under- 
neath edges  being  vertical :  the  letters  thus  appear  as 
if  attached  by  their  upper  edges  only,  the  surfaces 
themselves  not  resting  on  anything.  Now  it  is  evident 
that  if  letters  cut  out  of  wood  were  so  placed,  the 
spectator  could  only  read  them  if  he  came  very  close 
to  the  window  and  looked  directly  upward.  An  in- 
scription or  two  may  be  seen  in  London,  in  which  the 
letters,  supposed  to  he  made  of  wood,  are  represented  as 
warping  and  twisting,  thus  forcing  themselves  away 
from  the  wall  against  which  they  hang  in  the  most 
awkward  positions.    In  both  these  cases  the  work  is 


Fig.  44. 


admirably  done ;  but,  whilst  an  artist  may  admire 
the  drawing,  the  general  public  fail  to  read  the 
inscription,  since  in  some  of  the  instances  adduced  it  is 
almost  unreadable,  and  thus  it  cannot  be  denied  that 
the  skill  and  labour  are  misplaced. 

We  have  therefore  come  to  the  conclusion,  in  regard 
to  the  methods  of  rendering  the  thickness  of  letters* 
that  simple  orthographic  projection  is  the  best  system  to 
be  adopted  ;  the  slanting  lines  being  all  drawn  at  45°,  by 
means  of  the  set  square,  and  the  thickness  being  uniform 
throughout.  It  is,  as  a  general  rule,  advisable  to  show 
the  thickness  on  the  right  side  of  the  letter,  as  the 
thickness  of  the  ends  of  the  horizontals  of  letters  such 
as  L  a^id.  F  then  visible ;  but  this  is  of  course  a 
matter  of  taste. 
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Now  as  to  shading  letters  which  are  rendered  in 
imitation  of  relief.  It  will  of  course  be  understood  that 
the  shades  on,  and  the  shadows  of,  the  letters  in  relief 
would  alter  with  every  variation  of  the  light,  and  thus 
neither  their  form  nor  position  is  arbitrary ;  but  the 
situation  of  the  light  having  been  decided  upon,  the 
effect  must  be  uniform  throughout.  The  shades  and 
shadows,  however,  should  have  the  effect  of  raising  the 
letters  from  the  surface  without  altering  or  injuring 
their  true  form. 

It  is  suggested  that  letters  look  the  best  when  the 
thickness  is  shaded,  and  the  cast  shadow  is  thrown  on 
the  background  on  the  same  side.  In  that  case,  the  face 
of  the  letter  is  painted  in  its  full  local  colour,  the  thick- 
ness either  in  the  same  colour  shaded  or  in  a  darker 
colour,  and  the  shadow  in  a  darker  colour  still.  But 
where  the  shadow  is  painted  on  the  side  opposite  to  that 
on  which  the  thickness  is  shown  the  thickness  must  be 
in  bright  light,  and  the  shadow  of  the  uprights  must  be 
narrower  than  that  of  the  horizontals  ;  because,  as  the 
eye  is  supposed  to  be  on  the  side  on  which  the  thickness 
is  shown,  the  projection  of  the  letter  will  serve  to  hide 
some  of  the  shadow,  and  there  is  a  further  want  of 
unity  in  the  circumstance  that  the  shadow  would  be 
opposite  the  thickness  in  the  uprights,  but  on  the  same 
side  with  it  in  the  horizontals;  for,  of  course,  the 
shadow  could  not  be  represented  of  striking  upwards : 
and,  as  already  pointed  out,  it  is  not  good  taste  to  show 
the  upper  side  of  the  thickness  of  letters  in  situations 
where  they  are  above  the  level  of  the  eye  of  the  spec- 
tator. It  should  be  specially  pointed  out  that  the  cast 
shadows  must  not  be  in  a  bright  colour  :  they  should 
be  merely  of  such  colour  as  the  ground  would  be  at 
any  part  on  which  the  light  was  prevented  falling  ;  but, 
as  already  pointed  out,  they  must  be  darker  than  the 
shaded  side  of  the  letters,  and  the  outer  edge  of  them 
should  be  softened  off,  not  so  that  the  outline  should  be 
lost,  but  merely  divested  of  its  hardness. 

It  improves  the  effect  of  the  inscription  to  paint  the 
shadows  of  the  horizontal  members  of  the  letters  rather 
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darker  than  the  upright  ones,  as  the  junction  of  the 
angles  is  thus  rendered  more  visible. 

In  this  as  in  other  branches,  we  would  most  earnestly 
urge  the  young  painter  to  study  for  himself ;  not  to 
take  it  for  granted  that,  because  he  sees  certain  letters 
or  their  shadows  constantly  painted  in  the  same  way, 
that  the  rendering  is  therefore  right,  or  that  at  least 
it  could  not  be  improved  upon  or  varied.  We  have 
given  some  instructions  as  to  drawing  from  solids,  and 
have  also  laid  dewn  some  of  the  principles  of  shading,  and 
we  now  advise  the  student  to  apply  these.  He  should 
obtain  pieces  of  wood,  of  various  shapes,  and  about  1  in. 
thick,  squares,  oblongs,  triangles,  circles,  and  nail  them 
against  a  wall  or  other  upright  surface,  and  closing 


Fig.  45. 


all  but  one  window,  and  covering  up  the  lower  portion 
of  that,  or  using  one  gas-light,  he  should  study  the 
shadows  cast  from  each  according  to  every  change  in  the 
relative  position  of  the  object  or  light.  We  assure  him 
that  he  will  discover  effects  which  will  convince  him  of 
the  absurdity  of  merely  imitating  the  works  of  others. 

The  imitation  of  incised  or  engraved  letters  next 
claims  our  attention,  and  here  the  whole  question  of 
cast  shadows  must  be  dispensed  with,  as  sunken  letters 
can  cast  no  shadows  beyond  their  own  boundary.  If, 
however,  the  sunken  surfaces  of  the  letters  is  supposed 
to  be  flat  and  the  edges  vertical — as  if  the  word  LIFT 
Fig.  44,  were  incised  instead  of  raised — the  edges  which 
are  visible  from  any  particular  point  of  view,  and  which 
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are  not  opposite  to  the  light,  would  not  only  be  them- 
selves in  shade,  but  would  cast  shadows  on  the  lower 
surface.  This  style  of  representation  is  not,  however, 
pleasing,  and  is  not  by  any  means  generally  adopted, 
the  mode  of  rendering  the  letters  shown  in  Fig.  45 
being  preferable.  In  this  style  the  sides  slant  directly 
inward  until  they  meet  at  a  line  at  the  bottom  which 
corresponds  precisely  with  the  general  outline  of  the 
letter  ;  being,  in  fact,  the  letter  drawn  in  single  lines. 
In  painting  these  letters,  therefore,  the  external  outline 
must  be,  in  the  first  place,  most  carefully  formed,  and 
this  is  to  be  followed  by  the  internal  or  bottom  line  :  the 
letters,  it  must  be  remembered,  are  to  be  represented  as 
if  cut  with  a  square  graver.  This  style  of  letter- cut- 
ting is  used  on  tombstones  and  other  memorial  tablets, 
and  is  more  permanent  than  the  kind  previously  alluded 
to ;  for  as  the  angle  at  which  the  sides  of  the  letters 
meet,  the  surface  in  which  they  are  cut  is  more  obtuse 
than  in  the  former  case,  the  edge  is  not  so  liable  to  be 
chipped  off,  and  offers  a  greater  resistance  to  the  abra- 
ding effect  of  time  and  atmospheric  action. 

This  will  be  understood  from  the  annexed  diagrams. 

Fig.  46  represents  the  section  or  cutting  through 
a  letter  having  a  flat  sunken  surface.  The  perpendicular 
edge  B  is  seen  to  be  at  right  angles  (90^)  to  the  surface 
A  in  which  it  is  cut ;  whilst  in  the  section  of  a  letter, 
Fig.  47,  incised  with  oblique  sides,  b  is  at  an  angle  of 
135°  to  A,  or  45^  more  than  a  right  angle. 

The  light  being  supposed  on  one  side  (in  this  case 
the  left)  and  above  the  inscription,  one  of  the  oblique 
surfaces  of  the  uprights,  and  the  upper  one  of  the 
horizontals,  will  be  shaded,  whilst  the  others  will  be  in 
full  light.  The  lines  joining  the  outer  to  the  inner  out- 
line have,  in  the  present  example,  been  shown  in  their 
simplest  form  ;  but  they  are  subjects  for  much  study  in 
some  of  the  letters.  The  best  method  for  obtaining  the 
necessary  practice  is  to  flatten  out  a  piece  of  softened 
clay,  and  cut  out  the  letters  with  a  flat  chisel-like  tool 
or  two,  which  may  be  purchased  under  the  name  of 
modelling  tools,  at  3^.  or  4d.  each,  or  they  may  be 
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easily  made  out  of  pieces  of  fire-wood^ — one  being 
flattened  and  sharpened  off  like  a  broad  chisel,  and 
the  other  similarly  formed,  but  cut  slantingly  on  each 
side  so  as  to  give  the  exact  shape  of  the  recess  to 
be  cut  at  the  ends  of  the  letters,  where  it  will  be  seen 
the  surface  slants  inward  in  the  form  of  a  triangle. 


A 


Fig.  47. 


An  inscription  in  letters  in  the  last  described 
characters,  when  executed  in  gold  on  a  highly  polished 
black  surface,  has  a  very  line  effect,  the  gold  being 
shaded  with  burnt  sienna. 


t 


CHAPTER  XXX. 

METHOD  OF  GILDING  LETTERS. 

In  order  to  overcome  the  tackiness  ^'  of  a  newly 
painted  surface,  which  would  cause  the  gold-leaf  to 
adhere  to  it,  it  is  necessary  that  it  should  be  pounced/' 
This  process  consists  in  dabbing  it  all  over  with  powdered 
whiting,  placed  in  a  little  thin  muslin  bag.  The  lines 
traced  by  the  sable  pencil  dipped  in  the  proper  mordant 
will  then  be  visible,  as,  of  course,  the  action  of  the  brush 
will  remove  the  whiting,  thus  restoring  the  ground 
to  its  original  colour.  If  the  surface  be  light  coloured, 
however,  some  colour  should  be  mixed  with  the  size, 
in  order  that  it  may  be  seen  whether  the  ground  is 
entirely  covered  on  the  parts  to  be  gilded  ;  for  not  only 
is  patching  afterwards  very  difficult,  but  the  marks  or 
joints  are  always  perceptible. 

Gilders  generally  use  what  is  termed  gilders'  size, 
which  consists  of  fat  oil  ground  up  with  yellow  ochre. 
This  is,  however,  too  thick  for  the  general  purposes  of 
the  letter  painter,  unless  the  weather  be  very  hot,  w^hen 
it  becomes  limpid.  The  gold-leaf  must  not,  however, 
be  applied  until  the  next  day,  the  size  remaining  suffi- 
ciently tacky  in  fact  for  several  days. 

The  young  painter  must  be  specially  reminded  that 
the  size  must  be  very  equally  spread  :  there  must  be  no 
marks  or  streaks  of  the  brush  left,  nor  a.  y  parts  on 
which  the  material,  or  mordant  as  it  is  called,  is 
thicker  than  au  others  ;  for  if  the  mordant  be  one  which 
dries  quickly,  a  hard  line  will  be  left  at  each  of  the 
streaks,  and"  from  these  raised  lines  the  gold  will  soon 
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be  worn  off;  whilst,  if  the  mordant  be  a  slowly  drying 
one,  the  gold  spread  over  the  surface  will  crack  and  leave 
breaks  in  the  gold,  technically  called  spider  legs.'^ 
If,  therefore,  the  body  of  the  letter  to  be  gilded  is  wide, 
the  size  should  be  spread  with  a  tolerably  large  and 
flat  brush,  and  the  strokes  should  be  crossed  so  that 
all  brush  lines  may  be  erased,  and  that  the  outlines 
executed  with  the  sable  pencil  may  be  smoothened  off 
into  the  body  of  the  letter. 

If  the  gilding  has  to  be  rapidly  executed,  japanners' 
gold  size  is  generally  used,  and  as  this  dries  very 
quickly  the  gold  may  be  laid  on  within  an  hour  after 
its  application.  The  letter  painter  is  often  compelled 
to  finish  his  work  at  once,  in  which  case  gold  size  alone 
is  used.  But  if  an  interval  of  a  few  hours  is  no  object, 
oil  varnish  may  be  added  to  the  gold  size,  regulating 
the  quantity  according  to  circumstances.  Linseed  oil 
should  not  be  added  to  the  gold  size  to  retard  its 
drying  properties,  because  it  is  apt  to  destroy  not  only 
the  adhesion  of  the  size,  but  to  sweat  through  and 
destroy  the  colour  of  the  metallic  leaf.  A  few  drops 
of  boiled  oil  may  be  added  to  the  size  occasionally  ; 
but,  as  a  general  rule,  varnish  will  be  found  preferable 
to  oils. 

The  old  fashion,  and  we  may  say  as  yet  the  general 
way  of  gilding,  consists  in  the  gilder  taking  the  leaves 
from  the  book  of  gold  and  placing  them  on  the  ''cushion.^' 
The  gilder's  cushion  corresponds  with  the  painter's 
palette.  It  is  a  small  board  covered  first  with  baize 
or  cloth,  and  afterw^ards  with  wash-leather,  which  is 
tightly  stretched  over  it.  This  cushion  is  supplied  with 
a  loop  underneath  into  which  the  thumb  passes,  the 
cushion  resting  on  the  hand  in  much  the  same  way  as 
a  palette  does.  There  is  also  an  edging  or  w^all  made 
of  parchment  on  three  sides  of  the  cushion,  and  this  in 
some  degree  prevents  the  gold-leaf  blowing  away.  The 
gold-leaf,  having  been  deposited  in  the  cushion,  is 
'  ^  puffed  "flat,  that  is,  it  is  generally  blown  upon  until  it  is 
perfectly  smooth  ;  but  this  is  more  easily  said  than  done, 
for  if  the  puff  be  in  the  slightest  degree  too  forcible  the 

L  2 


220 


OF  LETTER  PAINTING  OR  SIGN  WRITING. 


whole  leaf  will,  in  the  most  vexatious  manner,  huddle 
itself  up  in  the  corner  of  the  cushion,  defying  all 
attempts  of  the  beginner,  at  least,  to  flatten  it  out,  and 
as  this  is  likely  to  take  place  when  a  fair  amount  of  wind 
is  blowing — certainly  in  the  open  air — the  dijfficulty  of 
the  operation  can  well  be  imagined. 

Some  gilders  surround  themselves  with  a  kind  of 
awning,  in  order  to  be  protected  from  the  currents  of 
wind,  and  this  has  led  to  the  absurd  idea  that  they 
desired  to  keep  the  process  by  which  they  worked 
secret ;  whereas,  when  the  gilding  is  being  done  by 
either  of  the  old-fashioned  methods,  such  a  screen  is 
absolutely  necessary. 

The  leaf  of  gold,  having  then  been  successfully  flat- 
tened out,  is  next  cut  into  pieces  of  the  desired  size 
by  means  of  a  long  thin  knife,  the  edge  of  which  is 
very  smooth.  Each  piece  is  then  taken  up  with  the 
"tip.^^  This  is  a  very  light  and  thin  brush,  made 
of  soft  hair,  held  together  between  two  pieces  of  paste- 
board. The  hair  of  the  tip  is  drawn  across  the 
face  or  hair,  by  which  it  becomes  slightly  moistened, 
and  thus  the  gold  adheres  to  it  sufficiently  to  allow 
of  its  being  raised  and  placed  on  the  required  spot. 
Practised  gilders  shake  about  a  dozen  leaves  of  gold 
on  to  their  cushion,  and  it  is  astonishing  to  see  the 
manner  in  which  they  flatten  each,  and  cut  it  into 
pieces  with  the  utmost  accuracy,  and  with  such  economy 
that  they  can  tell  precisely  how  many  books  of  gold 
will  be  required  for  each  job.  The  size  of  each  leaf 
is  3^  inches  square,  and  there  are  twenty-five  such 
in  a  book.  It  is  customary,  in  estimating  gilding, 
to  speak  of  the  quantity  of  gold  required,  not  in  books,'' 
but  in  hundreds :  thus,  if  a  particular  work  would  take 

eight  books,''  it  would  be  spoken  of  as  requiring 

two  hundred." 

Some  letter  painters  use  neither  cushion,  knife,  nor 
tip ;  but  opening  the  book  of  gold,  bend  it  backward 
and  apply  the  gold  directly  to  the  part  of  the  letter 
prepared  to  receive  it.  This  is,  however,  a  very  waste- 
ful method,  and  one  which  renders  the  operation  almost 
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impossible  in  windy  weather,  unless  the  workman  is 
surrounded  by  an  awning. 

The  following  is  by  far  the  best  and  most  economical 
method  of  gilding,  and  may  be  pursued  out  of  doors 
even  during  a  moderate  wind.  Rub  a  sheet  of  tissue 
paper  well  over  with  a  piece  of  white  wax,  a  piece  of 
wax  candle,  or  even  common  bees'  wax.  During  this 
operation  the  tissue  paper  should  be  spread  over  a  very 
smooth  surface,  another  sheet  of  paper,  such  as  cart- 
ridge, being  placed  under  it,  and  it  should  be  secured  at 
different  points  in  the  margin  by  pins  or  tacks.  The 
piece  of  wax  should  be  smooth,  and  the  rubbing  at  first 
gentle,  so  that  the  wax  may  be  equally  distributed,  and 
that  the  paper  may  not  be  torn ;  and  it  mu^t  be  under- 
stood that  the  object  is  not  to  spread  a  thick  coating  of 
wax  over  the  sheet,  but  merely  to  impart  a  sufficient 
degree  of  tackiness  to  it  to  hold  the  gold  temporarily. 

The  waxed  sh^et  is  to  be  cut  into  squares  rather 
larger  than  the  leaves  of  gold,  and  the  book  having 
been  carefully  opened,  one  of  these  sheets  is  to  be  laid 
with  the  waxed  side  downwards  on  the  leaf  of  gold, 
and  the  finger  gently  passed  over  the  back  so  as  to 
press  it  down.  On  raising  it,  the  gold  will  be  found  ad- 
hering, and  thus  sheets  for  gilding  are  formed,  which 
are  of  course  infinitely  more  manageable  than  gold- 
leaf  itself. 

The  letters  having  been  painted  in  the  proper  mor- 
dant, the  gold-leaf  thus  attached  to  the  tissue  paper  is 
taken  up  and  applied  where  required,  gently  pressing 
the  paper  at  the  back  with  the  hand.  The  mordant 
being  more  adhesive  than  the  wax,  will  retain  the  gold, 
and  the  paper  can  then  be  lifted  off,  and  may  be  used 
several  times.  The  gold  should  then,  in  this  and  indeed 
in  all  other  methods,  be  gently  dabbed  over  with  a 
small  pad  made  of  cotton  wool,  which  will  smooth  the 
surface  of  the  gold,  press  down  any  little  inequality, 
and  remove  superfluous  pieces.  The  tissue  paper  being 
transparent,  the  gilder  can  see  where  the  gold  has  been 
taken  off  by  the  mordant,  and  can  thus  use  the  remain- 
ing portion  for  other  parts  of  the  work. 
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This  method  cannot  be  applied  with  advantage  in 
carved  or  otherwise  curved  surfaces.  It  is  therefore 
necessary  that  the  method  of  gilding  by  means  of  the 
cushion  and  tip  should  be  acquired.  The  work  of  the 
letter  painter  is,  however,  as  a  rule,  restricted  to  flat 
surfaces,  and  gilding  any  of  the  ornamental  portions 
of  the  sign-board,  or  architrave,  would  be  the  work  of 
a  regular  gilder.  In  London  and  other  large  places, 
this  accurate  division  and  subdivision  of  labour  is  all 
very  well :  it  is  economical  in  a  pecuniary  point  of  view, 
and  there  is  no  doubt  that  a  man  whose  whole  time  is 
devoted  to  one  branch  attains  greater  proficiency  in  it 
than  if  he  were  to  work  at  one  thing  one  day  and  another 
the  next.  But  in  country  towns  it  is  diflerent,  and  thus 
we  find  the  same  man  a  house  painter,  grainer,  letter 
painter  and  gilder  :  and  to  the  credit  and  zeal  of  our 
working  men  be  it  said,  we  often  find  the  work  well 
performed  in  each  branch.  At  all  events  there  is  no 
reason  why  a  young  man  should  not,  as  far  as  he  can, 
make  himself  acquainted  with  the  principles  and  prac- 
tice of  several  branches  of  his  trade,  any  one  of  which 
may  some  day  or  other  be  found  of  service  ;  and  cer- 
tainly the  more  a  man  knows  of  the  general  working 
of  the  diflerent  branches,  the  better  able  will  he  be  to 
work  into  the  hands  of  his  mates,  and  the  result  of 
harmonious  action  will  be  evident  in  the  superiority  of 
the  work  turned  out. 

We  advise  the  young  letter  painter  to  seek  practical 
instruction  in  the  first  place — of  course  from  good  work- 
men in  his  own  trade — and  not  to  fall  into  the  error,  so 
general  amongst  students,  of  believing  that  the  work  is 
easy  because  an  expert  works  rapidly,  and  without  any 
apparent  difiiculty  :  for  in  no  other  branch  of  industry 
will  this  idea  be  more  erroneous  than  in  gilding.  We 
see  experienced  gilders,  both  of  picture-frames  and  of 
book-covers,  '^pufl""  on  a  thin  leaf  of  gold,  and,  in 
obedience  to  their  breath,  it  spreads  itself  out  and  lies 
perfectly  flat,  awaiting,  as  it  were,  their  further  orders. 
We  just  approach  it,  and  behold  our  breath  seems  to 
terrify  it,  and  give  it  wings,  for  it  starts  up,  and,  after 
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twisting  about  in  all  directions,  huddles  itself  up  in  a 
corner  of  the  cushion.  We  try  the  effect  of  the  tip,  but 
to  no  purpose :  it  seems  in  an  incurable  state  of  crump- 
ling. The  gilder  takes  it  again  in  hand,  he  raises  it  with 
his  knife,  he  draws  his  tip  first  over  his  forehead  and 
then  over  the  apparently  quivering  leaf ;  it  is  as  it  were 
calmed,  and  lies  once  more  as  smooth  as  the  cushion. 
The  gilder  takes  his  knife  and  cuts  it  into  several  strips, 
all  as  straight  and  as  smooth  edged  as  if  cut  with  a  sharp 
pair  of  scissors.  Surely,'^  we  say,  "that  is  easyenough.^' 
So  we  take  the  knife  and  try  our  power ;  but  the  edge 
which  seemed  so  smooth  in  the  hands  of  the  gilder 
seems  notched  and  jagged  in  ours,  for  when  we  draw 
it  across  the  gold  the  metal  adheres  to  it,  and  the  leaf 
is  roughly  torn  into  two  pieces,  both  of  which  follow  the 
knife  as  we  draw  it  along. 

Practice  alone  can  give  manipulative  skill,  and  this 
the  young  workman  must  obtain  ;  but  much  practical 
information  must  be  received  by  watching  others,  and 
we  advise  him  to  seek  opportunities  of  spending  a  few 
hours  in  the  workshops  of  picture-frame  gilders,  book- 
cover  gilders,  etc.,  in  both  of  which  he  will  see  the 
methods  of  cutting  the  gold-leaf  into  small  pieces, 
and  manipulating  it,  carried  out  in  the  most  surprising 
manner. 

It  is  desirable  that  the  artisan  should  possess  some 
information  in  regard  to  the  materials  which  he  employs 
in  his  work.  We  therefore  extract  the  following  par- 
ticulars in  relation  to  leaf-gold  from  "  Chambers's 
Encyclopaedia  :  — The  gold  used  for  this  purpose  is 
usually  alloyed  with  silver  or  copper  according  to  the 
colour  required.  For  deep  gold  an  alloy  containing 
about  one  part  of  copper  to  twenty  of  pure  gold  is  used. 
As  gold-leaf  is  not  sold  by  weight  but  by  superficial 
measure,  and  as  increasing  the  quantity  of  alloy  di- 
minishes the  malleability,  there  is  but  little  temptation 
to  use  the  baser  metals  as  an  adulteration." 

The  gold  is  first  cast  into  oblong  ingots  about  three- 
fourths  of  an  inch  wide,  and  weighing  two  ounces.  The 
ingot  is  flattened  out  into  a  ribbon  of  about  -gioth  of 
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an  inch  m  thickness,  by  passing  it  between  polished 
steel  rollers.  This  is  annealed  or  softened  by  heat,  and 
then  cut  into  pieces  of  one  inch  square. 

One  hundred  and  fifty  of  these  are  placed  between 
leaves  of  vellum,  each  piece  of  gold  in  the  centre  of  a 
square  vellum  leaf,  another  placed  above,  and  so  on  till 
the  pile  of  one  hundred  and  fifty  is  formed.  This  pile  is 
enclosed  in  a  double  parchment  case  and  beaten  with  a 
16  lb.  hammer.  The  elasticity  of  the  packet  considerably 
lightens  the  labour  of  beating  by  causing  the  hammer 
to  rebound  with  each  blow. 

The  beating  is  continued  until  the  inch-pieces  are 
spread  out  to  four-inch  squares.  They  are  then  taken 
out  and  cut  into  four  pieces,  and  squares  thus  produced 
are  now  placed  between  gold-beater's  skin,  instead  of 
vellum,  made  into  piles,  and  enclosed  in  a  parchment 
case  and  beaten  as  before,  but  with  a  lighter  hammer. 
Another  quartering  and  beating  produces  2,400  leaves, 
having  an  area  of  about  one  hundred  and  ninety  times 
that  of  the  ribbon  ;  or  a  thickness  of  about  2~o-oVo-oth  of 
an  inch.  An  ounce  of  gold  is  thus  extended  to  a  surface 
of  about  100  square  feet.  A  still  greater  degree  of  thin- 
ness may  be  obtained,  but  not  profitably. 

After  the  last  beating  the  leaves  are  taken  up  with 
wooden  pincers,  placed  on  a  cushion,  blown  out  flat,  and 
their  ragged  edges  cut  away,  by  which  they  are  reduced 
to  squares  of  three  and  a  quarter  inches.  Twenty-five 
of  these  are  placed  between  the  leaves  of  a  paper  book, 
previously  rubbed  with  red  chalk  to  prevent  the  adhe- 
sion of  the  gold,  and  are  sold  in  this  form. 

There  are  many  difierent  shades  of  gold-leaf,  from 
the  deep  orange  red  down  to  the  white  approxi- 
mating to  silver,  which  is  known  as  pure  virgin.'' 
The  kind  generally  used  in  letter  painting  is  that  termed 

medium,"  which  does  not  readily  become  discoloured 
by  varnish,  and  is  not  as  much  acted  upon  by  the  atmo- 
sphere as  the  others  are.  It  will  be  readily  understood 
that  only  clear  varnishes  should  be  used  over  gilding, 
as  the  dark  ones  become  darker  with  time  and  exposure, 
and  the  brightness  of  the  gold  will  thus  be  obscured. 
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THE  PEINCIPLES  OF  DECOEATIVE  AET. 


CHAPTEE  XXXI. 

OF  THE  ORIGIN,  SCOPE,  AND  PRACTICE  OF 
DECORATIVE  ART. 

Although  the  house  painter  is,  as  a  rule,  only  expected 
to  cover  the  walls  or  wood-work  of  a  house,  according 
to  given  instructions,  he  is  constantly  consulted  as  to  the 
decorative  features,  the  colouring  and  picking  out  of 
cornices,  the  harmony  and  contrast  of  the  tints  pro- 
posed, and  other  points  in  which  his  experience  may 
serve  as  a  guide,  and  on  which  his  knowledge  may 
enable  him  to  give  sound  advice. 

This  experience  is,  however,  frequently  at  fault,  not 
being  based  on  any  definite  principles,  but  being  merely 
the  memory  of  what  has  been  done  by  other  men, 
equally  uninformed ;  the  knowledge  is  therefore  only 
assumed,  being  empirical,  and  not  the  result  of  educa- 
tion or  study. 

It  is  not  in  these  remarks  intended  to  imply  any 
censure  on  working  men  who  have,  considering  the 
scanty  means  of  acquiring  knowledge  which  have  been 
at  their  disposal  in  bygone  years,  done  wonders  ;  but 
things  are  now  different  from  what  they  have  been,  and 
the  rising  generation  are  urged  to  move  out  of  the  track 
in  which  their  predecessors  were — for  want  of  another — 
compelled  to  travel ;  and,  by  availing  themselves  of  the 
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numerous  opportunities  for  improvement  now  offered  to 
them,  qualify  themselves  to  become  worthy  members  of 
that  profession  which  so  gradually  merges  into  the  realms 
of  Art,  and  which  affords  so  many  opportunities  for  the 
exercise  of  taste  and  refinement. 

With  the  view  of  giving  the  student  some  sound 
information  on  the  principles  on  which  the  decorative 
Arts  are  based  the  following  propositions, which 
were  discussed  in  a  course  of  lectures  by  the  late  Mr. 
Owen  Jones,  are  here  quoted,  together  with  such 
remarks  as  are  suggested  by  them. 

Relation  of  the  Decorative  Arts  to  Architecture, 

1.  The  Decorative  Arts  arise  from  and  should 
properly  be  attendant  upon  architecture. 

It  seems  evident  from  the  earliest  period  of 
the  world's  history  that  the  moment  the  absolute 
want  of  a  dwelling  has  been  supplied,  the  desire 
to  ornament  it  has  followed,  thus  proving  that  a 
craving  after  beauty  is  inherent  in  the  human  mind. 
Often  as  Keat's  sentence,  A  thing  of  beauty  is  a  joy 
for  ever,"  has  been  quoted,  we  still  repeat  it ;  for  it  is 
true,  not  only  in  the  present,  but  has  evidently  had 
its  influence  in  bygone  ages.  For  a  long  period  orna- 
mental art  was  neglected  in  this  country,  until  the 
idea  that  the  English  were  a  nation  without  taste  was 
universally  accepted ;  the  fact  being,  however,  that 
they  were  a  nation  without  art-education.  This  omis- 
sion is  now  in  a  great  measure  supplied,  and  we  have 
schools  of  art,  and  art-teaching  generally  spread  through- 
out the  country.  In  these  schools  of  art,  the  student  is 
provided  with  examples  of  the  highest  character 
and  with  the  best  teaching ;  whilst,  even  in  our 
National,  Parochial,  and  Board"  schools  drawing 
is  taught,  so  that  a  boy  when  he  leaves  one  of  these 
is  by  far  more  fit  to  become  an  apprentice  to  a  trade  in 
which  the  principles  of  form  and  colour  are  necessary, 
than  our  children  were  formerly.  It  is  to  be  hoped 
that  our  working  men,  of  every  trade,  will  avail  them- 
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selves  of  these  opportunities  of  instruction  which  will 
in  time  effect  so  much  improvement  in  the  work  in 
which  they  are  engaged. 

2.  Architecture  is  the  material  expression  of 

THE  wants,  the  FACULTIES,  AND  THE  SENTIMENTS  OF 
THE  AGE  IN  WHICH  IT  IS  CREATED.  StYLE  IN  ARCHITEC- 
TURE IS  THE  PECULIAR  FORM  WHICH  THAP  EXPRESSION 
TAKES  UNDER  THE  INFLUENCE  OF  CLIMATE  AND  MATERIALS 
AT  COMMAND. 

The  history  of  architecture  is  the  history  of  the 
world.^'— (A.  W,  Pugin.) 

^'  The  influence  of  the  causes  which  act  most  power- 
fully on  the  genius  of  the  arts,  after  the  climate,  are  the 
manners,  religion,  and  the  changes  to  which  a  nation  is 
subject  in  its  political  state  during  the  course  of  ages.'' 
— (Seroux  d'Agincourt.) 

Unless  art  is  the  expression  of  the  system  it 
should  illustrate,  it  loses  at  once  its  greatest  claim  on 
admiration,  and  fails  to  awaken  any  feelings  of  sympathy 
in  the  heart  of  the  spectator.''— (A.  W.  Pugin.) 

^'Architecture  is  the  art  which  so  disposes  and 
adorns  the  edifices  raised  by  man,  for  whatsoever  uses, 
that  the  sight  of  them  contributes  to  his  mental  health, 
power,  and  pleasure.  Architecture  concerns  itself  only 
with  those  characters  of  an  edifice  which  are  above  and 
beyond  common  use.'' — (Ruskin.) 

In  what  are  generally  understood  as  styles  in  the 
history  of  art,  such  as  the  Grecian,  the  Roman,  the 
Gothic,  the  Penaissance,  &c.,  may  be  recognised  deeply 
interesting  accumulations  of  experience  concerning  the 
nature  of  man's  intuitive  afiections  for  certain  conca- 
tenations of  form.  Styles  are  usually  complete  in 
themselves,  and,  although  not  of  uniform  excellence,  are 
still  generally  concordant  amongst  all  the  various  mem- 
bers that  compose  them." — (M.  D.  Wyatt.) 

Fitness,  Proportion,  and  Harmony, 

3.  As  Architecture,  so  all  the  works  of  thk 
Decorative  Arts  should  possess  fitness,  proportion, 

harmony  ;  THE  RESULT  OF  ALL  WHICH  IS  REPOSE. 
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Architecture  depends  on  fitness,  arrangement,  and 
on  proportion,  uniformity,  consistency,  and  economy. 

The  perfection  of  all  works  depends  on  their  fitness 
to  answer  the  end  proposed,  and  on  principles  result- 
ing from  a  consideration  of  nature  herself ;  and  the 
ancients  approved  only  those  which  by  strict  analogy 
were  borne  out  by  the  appearance  of  utility.'' — 
(Vitruvius.) 

The  essence  of  the  fine  arts  begins  where  utility  in 
its  narrower  acceptation  ends.  The  abstract  character 
of  ornament  is  in  that  sense  to  be  useless.  That  this 
principle  exists  in  nature  we  immediately  feel  in  calling 
to  mind  the  merely  beautiful  appearances  of  the  visible 
world,  and  particularly  the  colours  of  flowers.  In 
every  case  in  nature  where  fitness  or  utility  can  be 
traced,  the  characteristic  quality  or  relative  beauty  is 
found  to  be  identified  by  that  of  fitness  ;  but  where  no 
utility  is  found  to  exist,  save  that  of  conveying  rational 
delight,  or  of  exalting  the  mind  by  ideas  of  perfection, 
we  recognise  a  more  essential  or  absolute  principle  of 
beauty.'' — (Sir  Charles  Eastlake.) 

"  Infinite  variety  and  unerring  fitness  govern  all 
forms  in  nature." — (M.  D.  Wyatt.) 

Decoration. 

4.  Construction  should  be  decorated.  Decora- 
tion SHOULD  never  BE  PURPOSELY  CONSTRUCTED.  ThAT 
WHICH  IS  BEAUTIFUL  IS  TRUE  ;  THAT  WHICH  IS  TRUE 
MUST  BE  BEAUTIFUL. 

"  The  useful  is  the  vehicle  for  the  beautiful. 

"  There  should  be  no  features  about  a  building  which 
are  not  necessary  for  convenience,  construction,  or  pro- 
priety. 

All  ornaments  should  consist  of  enrichment  of  the 
essential  construction  of  the  building. 

Pointed  architecture  does  not  conceal  her  construc- 
tion, but  beautifies  it. 

^'How  many  objects  of  ordinary  use  are  rendered 
monstrous  and  ridiculous,  simply  because  the  artist 
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instead  of  seeking  the  most  convenient  form,  and  then 
decorating  it,  has  embodied  some  extravagance  to  con- 
ceal the  real  purpose  for  which  the  article  has  been 
made/'— (A.  W.  Pugin.) 

*'The  primary  consideration  of  construction  is  so 
necessary  to  pure  design,  that  it  almost  follows  that 
whenever  style  and  ornament  are  debased,  construction 
will  be  found  to  be  disregarded  ;  and  that  those  styles 
which  are  considered  the  purest,  and  the  best  periods 
of  those  styles,  are  just  those  wherein  constructive 
utility  has  been  rightly  understood  and  most  thoroughly 
attended  to.'' — (Redgrave.) 

By  means  of  design  we  inscribe,  or  ought  to  in- 
scribe, upon  every  object  of  which  we  determine  the 
form,  all  essential  particulars  concerning  the  material, 
its  method  of  construction,  and  its  uses." — (M.  D. 
Wyatt.) 

All  common  and  useful  things  may  be  refined  into 
objects  of  beauty,  and,  though  common,  all  that  is 
beautiful  or  high  in  art  is  merely  an  elaboration  and 
refinement  of  what  is  fundamentally  a  useful  and  neces- 
sary art." — (Fergusson.) 

General  Form, 

5.  Beauty  of  form  is  produced  by  lines  growing 

OUT    ONE    from    another,   IN   GRADUAL  UNDULATIONS. 

There  are  no  excrescences  ;  nothing  could  be  re- 
moved AND  LEAVE  THE  DESIGN  EQUALLY  GOOD  OR  BETTER. 

Beauty  is  produced  by  the  pleasing  appearance  and 
good  taste  of  the  whole,  and  by  the  dimensions  of  all 
parts  being  proportioned  to  each  other." — (Vitruvius.) 

Decoration  of  the  Surface, 

6.  The  general  forms  being  first  cared  for, 
these  should  be  subdivided  and  ornamented  by 
general  lines  ;  the  interstices  may  then  be  filled 
in  with  ornament,  which  may  again  be  subdivided 
and  enriched  for  closer  inspection. 
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7.  As  IN  EVERY  PERFECT  WORK  OF  ARCHITECTURE  A 
TRUE  PROPORTION  WILL  BE  FOUND  TO  REIGN  BETWEEN 
ALL  THE  MEMBERS  WHICH  COMPOSE  IT,  SO  THROUGHOUT 

THE  Decorative  Arts  every  assemblage  of  forms 
should  be  arranged  on  certain  definite  propor- 
tions :  the  whole  and  each  particular  member 
should  be  a  multiple  of  some  simple  unit. 

Those  proportions  will  be  most  beautiful  which 
it  will  be  most  difficult  for  the  eye  to  detect. 

Thus  the  proportion  of  a  double  square,  or  4  to 

8,  WILL  BE  less  beautiful  THAN  THE  MORE  SUBTLE 
RATIO   OF  5  TO  8  ;    3  TO  7  THAN  3  TO  6  ;    3  TO  8  THAN 

3  TO  9  ;  3  TO  5  than  3  to  4. 

^*If  nature  has  made  the  human  body  so  that  tho 
different  members  of  it  are  measures  of  the  whole — so 
that  the  ancients  have  with  great  propriety  determined 
that  in  all  perfect  works  each  part  should  be  some 
aliquot  part  of  the  whole,  Proportion  is  that  agreeable 
harmony  between  the  several  parts  of  a  building  which 
is  the  result  of  a  just  and  regular  agreement  of  them 
with  each  other — the  height  to  the  width,  and  this  to 
the  length,  and  each  to  the  whole.'' — (Vitruvius.) 

^'  Those  Arts  are  generally  considered  the  most  worthy 
in  which  the  mental  labour  employed  and  the  mental 
pleasure  produced  are  greatest,  and  in  which  manual 
labour,  or  labour  of  whatsoever  kind,  is  the  least 
apparent." — (Sir  Chas.  Eastlake.) 

Harmony  and  Contrast, 

8,  Harmony  of  form  consists  in  the  proper  bal- 
ancing AND  CONTRAST  OF  THE  STRAIGHT,  THE  ANGULAR, 
AND  THE  CURVED. 

"  There  are  three  primary  figures,  the  right  line,  the 
angle,  and  the  curve.  There  can  be  no  perfect  harmony 
in  the  composition  of  figures  in  which  either  of  the 
three  genera  is  wanting,  and  the  varieties  of  harmony 
in  composition  and  design  depend  on  the  various  pre- 
dominance and  subordination  of  the  three.'' — (Field.) 
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Distribution^  Radiation^  Continuity. 

9.  In  surface  decoration  all  lines  should  flo^aj 

OUT  OF  a  parent  STEM.  EvERY  ORNAMENT,  HOWEVER 
DISTANT,  SHOULD  BE  TRACED  TO  ITS  BRANCH  AND  ROOT. 

— (Oriental  practice.) 

10.  All  junctions  of  curved  lines  with  curved, 
OR  of  curved  with  straight,  should  be  tangential 
TO  each  other. — (Natural  law.  Oriental  practice  in 
accordance  with  it.) 

"  In  the  surface  decoration  of  the  Moors  all  lines  flow 
out  of  a  parent  stem.  Every  ornament,  however  distant, 
can  be  traced  to  its  branch  and  root.  They  have  the 
happy  art  of  adapting  the  ornament  to  the  surface  deco- 
rated, SO  that  the  ornament  as  often  appears  to  have 
suggested  the  general  form  as  to  have  been  suggested 
by  it.  In  all  cases  we  find  the  foliage  flowing  out  of  a 
parent  stem,  and  we  are  never  oflended,  as  in  modern 
practice,  by  the  random  introduction  of  an  ornament 
just  dotted  down  without  a  reason  for  its  existence. 
However  irregular  the  space  they  have  to  fill,  they  al- 
ways commence  by  dividing  it  into  equal  areas,  and 
round  these  trunk  lines  they  fill  in  detail,  but  invariably 
return  to  their  parent  stem.'^ — (Owen  Jones.) 

(For  illustrations  of  these  principles  see  The  charac- 
teristic features  of  the  various  styles  of  Ornamental  Art,^' 
given  in  '^The  Grammar  of  Colouring,"  No.  186  of  this 
series.) 

The  Conventionality  of  Natural  Forms. 

11.  Flowers  or  other  natural  objects  should  not 
be  used  as  ornament,  but  conventional  representa- 
tions founded  upon  them  sufficiently  suggestive 
to  convey  the  intended  image  to  the  mind,  without 
destroying  the  unity  of  the  object  they  are  em- 
PLOYED TO  DECORATE. — (Universally  obeyed  in  the  best 
periods  of  Art,  equally  violated  when  Art  declines.) 
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12.  The  principles  discoverable  in  the  works  of 

THE  PAST  belong  TO  US  ;  NOT  SO  THE  RESULTS.  It  IS 
TAKING  THE  END  FOR  THE  MEANS. 

13.  No  IMPROVEMENT  CAN  TAKE  PLACE  IN  THE  ArT  OF 
THE  PRESENT  GENERATION  UNTIL  ALL  CLASSES,  ARTISTS, 
MANUFACTURERS,  AND  THE  PUBLIC,  ARE  BETTER  EDUCATED 

IN  Art,  and  the  existence  of  general  principles  is 

MORE  FULLY  RECOGNISED. 


OF  THE  LAWS    WHICH    GOVERN  THE  EMPLOYMENT 
OF  COLOUR. 

Colour  generally, 

14.  Colour  is  used  to  assist  in  the  development 
of  form,  and  to  distinguish  objects,  or  parts  of  ob- 
jects, one  from  another. 

15.  Colour  is  used  to  assist  light  and  shade, 
helping  the  undulations  of  form  by  the  proper 
distribution  of  the  several  colours. 

The  Places  of  Primary,  Secondary,  and  Tertiary  Colours. 

16.  These  objects  are  best  attained  by  the  use 
of  the  primary  colours  on  small  surfaces,  and  in 
small  quantities,  balanced  and  supported  by  the 
secondary  and  tertiary  colours  on  the  larger 

MASSES. 

OF  THE  PROPORTIONS  BY  WHICH  HARMONY  OF 
COLOURINO  IS  PRODUCED. 

(For  further  explanation  and  coloured  illustrations 
see   The  Grammar  of  Colouring,"  No.  186  of  this  series.) 

17.  The  primaries  of  equal  intensities  will  har- 
monize OR  NEUTRALISE  EACH  OTHER  IN  THE  PROPORTIONS 
OF  3  YELLOW,  5  RED,  AND  8  BLUE  INTEGRALLY  AS  32. 

The  SECONDARIES  IN  THE  PROPORTIONS  OF  8  ORANGE, 
13  PURPLE,  11  GREEN  INTEGRALLY  AS  32. 
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The  tektiaries,  cituine  (compound  of  orange  and 
green),  19 ;  RUSSET,  orange,  and  purple,  21 ;  olive, 

GREEN,  AND  PURPLE,  24  ; — INTEGRALLY  AS  64. 

It  follows  that  each  secondary  being  a  compound  of 
two  primaries  is  neutralised  by  the  remaining  primary 
in  the  same  proportions,  thus : — 8  of  orange  by  8  of 
blue,  11  of  green  by  5  of  red,  13  of  purple  by  3  of 
yellow. 

Each  tertiary  being  a  binary  compound  of  two  second- 
aries is  neutralised  by  the  remaining  secondary,  as  24 
olive  by  8  of  orange,  21  of  russet  by  11  of  green,  19  of 
citrine  by  13  of  purple. 

The  contrast  and  harmmious  Equivalents  of  Tones^ 
Shades,  and  Hues, 

18.  The  above  supposes  the  colours  to  be  mixed 
in  their  prismatic  intensities,  but  each  colour  has 
a  variety  of  tones  when  mixed  with  white,  or  of 
shades  when  mixed  with  black. 

When  a  full  colour  is  contrasted  with  another  of  a 
lower  tone,  the  volume  of  the  latter  must  be  propor- 
tionately increased. 

Variety  of  Hues,  <^c, 

19.  Each  colour  has  a  variety  of  hues  by  admix- 
ture WITH  OTHER  COLOURS  IN  ADDITION  TO  WHITE,  GREY, 
OR  BLACK  :  THUS  WE  HAVE  OF  YELLOW,  ORANGE-YELLOW 
ON  THE  ONE  SIDE,  AND  LEMON-YELLOW  ON  THE  OTHER  ; 
SO  OF  RED,  SCARLET-RED  AND  CRIMSON-RED  ;  AND  OF  EACH, 
EVERY  VARIETY  OF  TONE  AND  SHADE. 

When  a  primary  tinged  with  another  primary  is  con« 
trasted  with  a  secondary,  the  secondary  must  have  a 
hue  of  the  third  primary  {i.e.  when  a  blue  tinged  with 
red  is  contrasted  with  orange,  the  orange  must  possess 
a  greater  than  usual  proportion  of  yellow). 
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I'ke  Positions  the  Colours  should  occupy, 

20.  In  using  the  primary  colours  in  moulded  sur- 
faces WE  SHOULD  PLACE  BLUE,  WHICH  RETIRES,  ON  THE 
CONCAVE  SURFACES,  YELLOW,  WHICH  ADVANCES,  ON  THE 
CONVEX,  AND  RED^  THE  INTERMEDIATE  COLOUR,  ON  THE 
UNDER  SIDES,  SEPARATING  THE  COLOURS  BY  WHITE  ON  THE 
VERTICAL  PLANES. 

When  tlie  proportions  required  by  Proposition  17 
cannot  be  obtained  we  must  procure  the  balance  by  a 
change  in  the  colours  themselves  :  thus,  if  the  surfaces  to 
be  coloured  should  give  too  much  yellow,  we  should 
make  the  red  more  crimson,  and  the  blue  more  purple, 
i.e.y  we  should  take  the  yellow  out  of  them  ;  so,  if  the 
surfaces  should  give  too  much  blue,  we  should  make  the 
yellow  more  orange,  and  the  red  more  scarlet. 

21.  The  various  colours  should  be  so  blended 
that  the  objects  coloured  when  viewed  at  a  dis- 
tance should  present  a  neutralised  bloom. 

22.  no  composition  can  ever  be  perfect  in  which 
any  one  of  the  three  primary  colours  is  wanting, 
either  in  its  natural  state  or  in  combination. 

Simultaneous  Contrasts. 

23.  When  two  tones  of  the  same  colour  are  jux- 
taposed, THE  LIGHT  COLOUR  WILL  APPEAR  LIGHTER,  AND 

the  dark  colour  darker. 

24.  When  two  different  colours  are  juxtaposed 
they  receive  a  double  modification:  first,  as  to  their 

TONE   (the  light  COLOUR  APPEARING  LIGHTER,  AND  THE 

dark  colour  appearing  darker)  ;  secondly,  as  to  their 
hue,  each  will  become  tinged  with  the  complemen- 
tary colour  of  the  other. 

25.  Colours  on  white  grounds  appear  darker,  and 
on  black  grounds  lighter. 

26.  Black  grounds  suffer  when  opposed  to  colours 

WHICH  give  a  LUMINC  us  COMPLEMENTARY, 
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To  increase  the  harmonious  Effects  of  juxtaposed  Colours, 

27.  When  ornaments  in  a  colour  are  on  a  ground 
of  a  contrasting  colour  the  ornament  should  be 
separated  from  the  ground  by  an  edging  of  lighter 
colour,  as  a  red  floaver  on  a  green  ground  should 
have  an  edging  of  lighter  red. 

28.  When  ornaments  in  a  colour  are  on  a  gold 
ground  the  ornaments  should  be  separated  from 
the  ground  by  an  edging  of  a  darker  colour. 

29.  Gold  ornaments  on  any  coloured  ground 
should  be  outlined  with  black. 

30.  Ornaments  of  any  colour  may  be  separated 
from  grounds  of  any  other  colour  by  edgings  of 
white,  gold,  or  black. 

31.  Ornaments  in  any  colour,  or  in  gold,  may  be 
used  on  white  or  black  grounds  without  outline 
or  edging. 

32.  In  SELF-TINTS,^^  TONES,  OR  SHADES  OF  THE  SAME 
COLOUR,  A  LIGHT  TINT  ON  A  DARK  GROUND  MAY  BE  USED 
WITHOUT  OUTLINE,  BUT  A  DARK  ORNAMENT  ON  A  LIGHT 
GROUND  REQUIRES  TO  BE  OUTLINED  WITH  A  STILL  DARKER 
TINT. 

33.  Imitations,  such  as  graining  of  woods  and  of 

THE  various  coloured  MARBLES,  ARP]  ALLOWABLE  OlSLY 
WHEN  THE  EMPLOYMENT  OF  THE  THING  IMITATED  WOULD 
NOT  PIAVE  BEEN  INCONSISTENT. 
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CHAPTER  XXXIL 

FEEE-HAND  DRAWING 

1.  STRAIGHT-LINED  FORMS. 

The  principles  of  Decorative  Art  having  been  set 
forth,  it  is  now  intended  to  give  a  brief  course  of 
elementary  drawing,  in  order  to  afford  the  student  an 
opportunity  of  carrying  into  practice  the  theories  pro- 
pounded. 

The  house  painter  may  perhaps  think  that,  as  his 
business  consists  merely  in  painting  flat  surfaces,  he  has 
no  necessity  for  drawiug ;  but  in  this  he  would  be  mis- 
taken, for  drawing  improves  the  perceptive  faculties  and 
gives  appreciation  for  that  which  is  accurate  and  refined, 
thus  materially  assisting  him  in  improving  his  work, 
and  consequently  his  position.  To  the  decorator,  a 
knowledge  of  drawing  is  indispensable,  and  the  few  les- 
sons here  given  will  be  an  introduction  only  ;  they  will 
serve  to  take  off  as  it  were  the  rough  edges  of  the  sub- 
ject, to  clear  away  some  of  the  obstacles,  and  to  place  just 
a  few  lamps  on  the  path  which  might  otherwise  appear 
difiicult  to  traverse.  It  is  to  be  hoped,  however,  that  the 
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student  will  follow  up  the  course,  and,  having  acquired 
a  certain  amount  of  manual  power,  will  take  nature  as 
nis  guide,  and  draw  from  foliage  and  flowers — first 
singly  and  then  grouped — by  which  means  he  will  ac- 
quire the  elements  of  original  design. 

The  materials  required  in  the  first  instance  are 
merely  a  drawing-board,  two  or  three  pencils,  a  piece 
of  indian- rubber,  and  of  course  some  drawing-paper. 

The  drawing-board  should  be  made  of  deal,  clamped 
at  the  ends,  or  otherwise  secured  from  twisting,  the 
first  condition,  however,  being  that  it  must  be  made  of 
well- seasoned  wood.  Drawing-boards  may  be  obtained 
at  artists^  colour  shops,  and  it  is  perhaps  the  safest  plan 
to  purchase  them  thus,  as  there  is  always  a  certain 
amount  of  risk  in  having  them  made,  whilst  by 
selecting  from  a  stock  this  is  obviated. 

For  all  the  studies  given  in  this  course,  the  puper 
called  "  Drawing  Cartridge  will  be  sufiicient,  the  size 
being  that  termed*^  Imperial,^'  or  30x21  inches.  This 
should  be  cut  into  halves  or  quarters,  and  attached  to  the 
drawing-board  by  means  of  drawing-pins^  which  are 
small  steel  points  with  broad  flat  heads. 

The  drawing-boards  should  be  of  regular  sizes  to 
agree  with  those  of  the  paper,  an  inch  or  so  of  margin 
being  allowed.  By  this  means  the  paper  is  economized, 
and  no  useless  remnants  are  left. 

All  the  studies  here  given  should  be  copied  twice  or 
three  times  the  size  of  the  examples,  but  measuring 
should  not  in  any  case  be  resorted  to. 

The  pencils  required  for  present  purposes  are  those 
marked  B  and  HB,  and,  when  finer  details  are  to  be 
drawn,  those  marked  H  or  F  may  be  used  ;  but  it  will 
soon  be  found  that  for  freedom  in  sketching  a  very  soft 
pencil  is  to  be  preferred,  the  harder  ones  being  only  used 
to  clear  up  the  lines  in  the  manner  which  will  be  pre- 
sently described. 

The  best  indian- rubber  for  drawing  purposes  is  that 
called  "  VULCANIZED,^^  which  removes  the  pencil-marks 
more  rapidly  and  eflectually  than  the  patent  indian- 
rubber,  i,e,  that  sold  in  small  flat  black  squares.  Good 
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bottle "  indian-rubber  (that  is  the  article  in  its 
original  condition)  is  however  very  useful^  and  was, 
until  the  recent  introduction  of  the  vulcanized,  gene- 
rally employed.  It  may  be  passed  over  a  large  surface 
after  the  vulcanized  has  been  used,  when  it  removes  the 
grit  and  gives  additional  smoothness  to  the  paper. 
Ink-eraser  should  only  be  used  in  very  exceptional  cases, 
or  where  a  line  has  been  so  heavily  drawn  that  it 
cannot  be  removed  by  other  means.  The  paper  should 
afterwards  be  smoothened  with  the  other  indian-rubber, 
or  the  lines  drawn  on  it  will  be  ragged  and  coarse. 

Of  Straight  Lines  and  their  Combinations. 

"We  often  hear  persons  say,  I  shall  never  be  able  to 
draw,  I  cannot  even  draw  a  straight  line,^^  unconscious 
that  they  are  naming  a  diflS.culty  which  it  will  take 
them  some  little  time  to  surmount,  and  that  if  they 
think  they  must  defer  learning  to  draw  until  they  can 
draw  straight  lines  with  correctness  and  ease,  their  idea 
will  be  about  as  absurd  as  that  of  a  lady  who  said  she 
would  never  allow  her  son  to  go  into  the  water  until  he 
could  swim. 

To  draw  straight  lines  is  a  matter  which  will  require 
some  practice  to  accomplish,  but  this  practice  need  not 
be  wholly  gone  through  at  starting.  Every  good 
teacher  of  music  and  singing  will  tell  the  inquirer  that 
the  pupil  must  start  with  exercises  and  scales,  and  that 
although  it  is  all-important  that  perfection  in  these 
elementary  branches  shall  be  attained  it  is  not  advisable 
that  the  lessons  should  for  a  long  time  be  confined  to 
these;  first,  because  the  learner  becomes  tired  of  the  mo- 
notony, and  secondly,  because  it  is  only  when  the  neces- 
sity for  and  the  application  of  the  single  notes  in 
pieces'^  or  songs'^  is  understood,  that  the  importance 
of  every  one  of  them  is  appreciated,  and  the  pupil  then 
returns  to  the  practice  of  the  scales  and  exercises  with 
pleasure  and  interest. 

The  same  holds  good  in  relation  to  drawing,  for  no 
doubt  drawing  single  straight  lines  is  an  irksome  and 
uninteresting  branch  of  the  study,  and,  after  a  while,  the 
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e}^e  of  the  student  becomes  so  tired  of  the  isolated  ele- 
ments, that  he  fails  to  see  their  incorrectness,  and 
hurries  over  them,  mistaking  the  advantages  of  quality 
over  quantity. 

Experience  of  nearly  a  quarter  of  a  century  has  proved 
to  us  that,  the  ground  having  been  roughly  broken  up, 
the  result  desired  must  be  attained  gradually,  and  that, 
be  the  pupil  child  or  man,  the  moment  the  smallest 
power  of  drawing  lines  has  been  acquired,  the  elements 
should  be  applied  in  studies  composed  of  the  very  lines 
which  are  to  be  practised,  returning  to  the  original  ele- 
ments from  time  to  time,  and  on  each  of  these  occasions 
an  improvement  will  be  evident. 

Straight  lines  are  spoken  of  according  to  their  direc- 
tion as  Vertical,  Horizontal,  and  Oblique. 

Vertical  Lines  are  such  as  are  perfectly  upright. 

If  a  weight  be  attached  to  the  one  end  of  a  string 
whilst  the  other  is  fixed,  the  position  of  the  line,  when 
still,  will  be  vertical.  The  term  '''perpendicular,^^ 
though  often  used  to  describe  an  upright,  is  not 
always  correct  when  thus  applied.  A  vertical  line  is 
absolutely  upright,  and  has  no  relation  to  any  other 
lines.  The  term  perpendicular  is  a  relative  one,  and  is 
used  to  describe  the  position  of  one  line  to  another  ; 
thus  the  sides  of  a  square  are  perpendicular  to  each 
other,  even  though  the  square  may  be  a  board  or  sheet 
of  paper  lying  horizontally  on  the  table,  neither  one  of 
the  lines  being  upright.  Again,  a  vertical  line  will  be 
perfectly  upright^  although  not  perpendicular  to  other 
lines.  Thus  the  lines  by  which  a  chimney-stack  is 
bounded  will  be  vertical,  but  not  perpendicular  to  the 
tiles,  whilst  the  walls  of  the  house  will  be  perpendicular 
{i.e.  at  right  angles)  to  the  pavement. 

We  will  now  proceed  to  show  the  mf^thod  of  drawing 
vertical  lines,  and  must,  in  the  first  place,  point  out  that 
the  position  of  the  arm  and  hand  during  drawing  is  dif- 
ferent from  that  in  which  they  are  placed  when  writing. 
The  elbow  should  be  at  a  distance  from  the  side,  and  the 
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hand  should  be  brought  round  so  that  the  line  may  be 
drawn  immediately  in  front  of  the  chest;  whilst  in 
writing,  and  in  drawing  lines  which  slant  from  right  to 
left,  the  elbow  is  placed  close  to  the  side. 

The  pencil  should  be  cut  evenly,  the  slant  commencing 
at  about  three-quarters  of  an  inch  from  the  end,  the  wood 
being  removed  equally  all  round  so  that  the  point  may 
clear  from  wood  for  about  the  length  of  an  eighth  of  an 
inch.  A  properly  cut  point  may  be  made  to  last  some 
time  by  merely  drawing  it  along  with  a  slightly  twist- 
ing motion  on  a  piece  of  fine  glass-paper. 

In  commencing  to  draw  a  line  place  a  few  slight 

i 
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Fig.  48. 

marks  to  indicate  the  general  direction.  These  marks 
must  not,  however,  be  round  dots,  which  when  afterwards 
united  may  give  the  line  the  appearance  of  a  knotted 
string,  as  shown  at  a,  nor  should  they  be  a  careless 
series  of  scratches  as  indicated  at  b.  They  should  be  ab- 
solutely straight  pieces,  which  only  require  to  be  united 
to  form  the  line  required,  c.  The  paper  should  then  be 
held  up  at  a  short  distance  from  the  eye  so  that  the  cor- 
rectness of  the  line  may  be  the  better  judged,  and,  when 
it  is  deemed  satisfactory,  it  is  to  undergo  the  process 
called  ^'lining  in.^'  This  consists  simply  in  partly  erasing 
the  rough  sketch  and  repeating  the  lines  with  a  harder 
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pencil,  and  completing  the  line  as  shown  at  d.  The 
more  correct,  therefore,  the  sketch  is  in  its  position 
and  form,  the  better,  so  that  the  whole  attention  may 
in  the  second  stage  be  devoted  to  the  manipulation  only. 

When  a  certain  amount  of  power  in  drawing  single 
vertical  lines  has  been  acquired  they  should  be  drawn 
in  pairs,  observing  to  keep  them  perfectly  parallel, 
and  increasing  the  length  of  the  lines  and  the  distance 
between  them  in  each  pair.  This  practice  is  very  im- 
portant to  the  sign  writer  who  is  continually  required 
to  draw  pairs  of  parallel  lines  in  the  bodies  of  letters. 

Horizontal  lines.  Fig.  49,  are  now  to  be  practised, 
and  in  commencing  these  the  elbow  is  to  be  placed  near 
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Fig.  49. 

the  side,  but  to  be  gradually  moved  from  it,  for  these  lines 
are  not  to  be  drawn  by  the  motion  of  the  fingers  only 
or  even  of  the  whole  hand,  in  either  of  which  methods 
the  lines,  unless  exceedingly  small,  will  be  curved,  as 
the  fingers  will  describe  an  arc  of  which  the  wrist 
or  elbow  will  be  the  centre.  The  horizontal  lines  are 
therefore  to  be  drawn  by  moving  the  arm  along,  the 
line  being  in  the  first  studies  drawn  in  small  pieces  as 
at  A,  which  are  to  be  increased  (b)  as  greater  power  is 
attained ;  and,  as  already  explained,  the  whole  is  sub- 
sequently to  be  carefully  lined  in.  Lines  parallel  to  each 
other  should  next  be  practised,  the  distance  between 
them  being  gradually  increased  as  at  c  d  e  f. 
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Oblique  lines,  Fig.  50,  are  now  to  be  practised,  and 
tliese^  when  slanting  from  right  to  left,  will  be  found 
comparatively  easy,  reminding  us  of  our  first  efibrts  at 
caligraphy.    If,  however,  our  memory  can  be  carried 
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back  thus  far  (and  what  pleasant  reminiscences  of  those 
early  days  will  at  the  same  time  arise),  the  picture  of 
the  first  line  in  our  copy  book  will  present  itself  to  our 
mind's  eye  in  something  like  the  annexed  form,  and  this 
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result  we  must  now  in  maturer  years  avoid,  and  must 
be  careful  that  a  given  number  of  lines  may  slant  in 
precisely  the  same  direction,  be  at  exactly  the  same 
distance  apart,  and  of  the  same  length. 
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Oblique  lines  slanting  from  left  to  right,  Fig.  62,  will 
form  the  next  subject  for  practice,  and  will,  perhaps,  from 
our  "  strokes in  early  days  not  having  taken  this 
direction,  be  found  more  difficult,  and  therefore  more  of 
them  should  be  drawn  than  of  the  previous  ones ;  the 
elbow  being  removed  from  the  side,  and  the  hand 
brought  round  so  as  to  be  higher  than  the  line  which  is 
being  drawn. 

As  already  stated,  these  lines  are  of  the  utmost  import- 
ance to  the  letter  painter,  and  the  student  of  that 
branch  should,  as  soon  as  he  can  draw  them  with  any 
degree  of  correctness  upon  paper,  proceed  to  practise 


Fig.  52. 


them  on  a  black  board,  which  should  be  fixed  against  a 
wall  so  as  to  be  perfectly  upright,  and  therefore  cor- 
responding in  position  with  the  surfaces  on  which 
writing  is  usually  done.  The  black  board  should  be  well 
prepared  with  several  coats  of  good  black  paint,  and 
should  be  flatted.  The  chalk  employed  may  be  either 
that  sold  in  sticks,  or  pieces  roughly  cut  from  common 
unprepared  chalk,  or,  better  than  either,  pipe-clay. 
Broken  pieces  of  the  stems  of  unburnt  pipes  may  be  ob- 
tained from  pipe- makers  ;  or  white  clay,  called  model-- 
ling  clay,  may  be  obtained  at  any  of  the  plaster  figure 
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shops.  Pieces  of  this  rolled  out  to  a  convenient  thickness 
and  dried  will  answer  very  well :  and,  further,  sticks 
of  such  clay  may  be  purchased  of  most  colourmen. 

In  drawing  on  the  black  board  the  hand  must  be 
perfectly  free,  the  arm  being  held  out  straight  from  the 
body.  We  have  spoken  of  sticks  of  chalk,  but  prac- 
tically we  mean  pieces  of  sticks  ;  for  much  greater  free- 
dom may  be  attained  with  pieces  than  with  sticks. 


Fig.  53. 


Fig.  54. 


The  pieces  should  be  held  by  the  points  only  of  the 
fingers,  and  the  whole  arm  should  be  moved  in  the 
course  of  work,  depending  only  on  the  chalk  ;  but 
not,  as  a  rule,  allowing  the  hand  to  touch  the  board, 
excepting,  perhaps,  in  some  ornamental  detail  to  be  sub- 
sequently spoken  of,  when  some  little  ease  may  be 
obtained  by  allowing  the  little  finger  to  touch  or  trail 
along  the  board :  but  it  must  be  remarked  that  the 
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friction  would  soon  cause  soreness  of  the  extremity  of 
the  finger. 

The  lines  should  at  first  be  sketched  lightly  in  the 
manner  already  indicated,  but  after  practice  the  student 
will  acquire  the  power  of  delineating  the  required  form 
without  this  preparatory  stage,  and  to  draw  on  the  black 
board  in  a  bold  and  free  manner. 

The  further  use  of  the  black  board  is  explained  in  rela- 

Fig.  55. 


Fig.  56. 

tion  to  letter-painting.  The  power  of  drawing  single  lines 
with  some  amount  of  ease  and  correctness  having  now 
been  attained,  their  combination  should  be  attempted, 
in  order  that  they  may  be  placed  in  any  required 
position  to  each  other,  at  the  same  time  obtaining 
further  practice  in  drawing  the  lines  themselves. 

The  elementary  studies  here  given  are  of  such  a 
character  that  the  student  will  himself  be  able  to  judge 
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of  their  correctness,  as  any  inaccuracy  will  at  once  be 
obvious. 

Fig.  53  is  composed  of  a  vertical  and  horizontal  line 
crossing  each  other.  The  lines  thus  disposed  will  form 
FOUR  RIGHT  ANGLES,  and  this  will  be  a  test  as  to  the 
correct  position  of  each  line.  Thus  it  will  be  seen,  that 
if  the  line  a  b  were  placed  as  c  d,  the  angle  egg  and 
the  opposite  angle  d  g  f  would  be  equal ;  and  this 
would  also  be  the  case  with  the  angles  c  g  f  and  e  g  b  ; 


Fig.  57. 


the  angles  thus  corresponding  in  pairs,  whereas  the 
whole  four  should  be  equal.  But  it  has  already  been 
pointed  out  that  lines  may  be  perpendicular  to  each 
other  without  either  of  them  being  vertical  or  horizontal, 
and  this  is  exemplified  in  Fig.  54  which  will  afford  useful 
practice  in  drawing  oblique  lines  in  both  directions. 

In  Figs.  55  and  56  lines  are  placed  perpendicularly 
to  each  other,  without  crossing,  each  pair  thus  forming 
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a  riglit  angle.  These  should  be  practised  in  various 
directions,  and  then  correctness  may  be  tested  by  carry- 
ing on  each  line  beyond  the  point  of  meeting,  when  four 
right  angles  will  be  formed  as  shown  in  Fig.  53. 

The  next  exercise,  Fig.  57,  consists  of  two  lines  meet- 
ing at  a  point  so  as  to  form  an  acute  angle.  It  is  impor- 
tant that  the  power  of  placing  such  lines  at  any  required 
slant  should  be  acquired,  and  that  they  should  incline 
equally  in  relation  to  a  perpendicular,  a  result  which  is 
constantly  required  in  letter-painting,  as  in  the  a  m  v 
w  and  Y.  In  commencing  this  exercise  it  is  a  good  plan 
to  draw  a  horizontal  line  and  a  perpendicular  rising  from 
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Fig.  58. 


it.  The  position  of  the  angle  having  been  fixed,  a  pomt 
is  to  be  marked  on  the  horizontal  on  each  side  of  the 
base  of  the  perpendicular,  and  to  these  the  lines  are  to 
be  drawn.  After  a  while  such  leading-strings  must 
however  be  discarded. 

This  study  is  to  be  varied  by  drawing  the  lines  so  as 
to  form  an  obtuse  angle,  a  b  c.  Fig.  58,  and  in  this  and  the 
last  exercise  the  horizontal  and  perpendicular  lines  are 
afterwards  to  be  produced  {made  longer  in  the  same 
direction)^  and  the  lines  repeated  below  the  horizontal, 
by  which  means  a  series  of  lozenges  (or  diamond- like 
forms)  will  be  produced. 
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Fig.  59. 


Fig.  60. 


Fi^.  61. 


Fig.  62. 


The  various  kinds  of 
triangles  now  follow  in 
natural  sequence,  and 
we  advise  the  young 
painter  to  study  Prac- 
tical Geometry  contem- 
poraneously with  free- 
hand drawing  —  which 
he  can  do  by  alternating 
the  lessons — the  former 
will  thus  materially  as- 
sist the  latter  ;  for  the 
student  will  understand 
the  precise  conditions 
on  which  the  figures  are 
based,  and  will  duly  es- 
timate minute  differ- 
ences in  form  which  he 
might  otherwise  have 
overlooked. 

The  figures  therefore 
which  have  been  drawn 
by  means  of  instruments 
as  studies  in  Practical 
Geometry  will  form  ex- 
cellent copies  for  Free- 
hand drawing ;  but  the 
result  only  is  to  be 
copied,  not  the  lines  by 
which  the  form  was  con- 
structed. 

It  is  only  necessary 
in  this  place  to  mention 
that  Fig.  59,  in  which 
the  three  lines  are  of  dif- 
ferent lengths,  is  a  sca- 
lene TRIANGLE  ;  that 
Fig.  60,  in  which  the 
two  sides  are  equal,  is 
an  ISOSCELES  triangle  ; 
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that  Fig.  61  is  a  right-angled  triangle,  and  that 
Fig.  62  is  an  equilateral  (or  equal- sided)  triangle. 

In  commencing  figures  such  as  these  the  lines  should 
not  be  drawn  in  a  hap-hazard  manner,  roughing  in  and 
rubbing  out  alternately  until  an  approximation  to  the 
form  is  obtained.  The  student  may  depend  that  a  correct 
geometrical  figure  or  ornamental  form  will  not  be  done 
by  mere  random  lines,  but  that  the  points  to  which  the 
lines  are  to  be  drawn  must  first  be  carefully  indicated. 

Returning  now  to  the  practice  of  right  angles  it  wdll 
at  once  be  seen  that  the  lines  in  Fig.  55  and  Fig.  56  if 
made  of  equal  lengths  will,  when  united,  form  a  square, 


Fig.  63. 


Fig.  63,  and  this  figure  should  be  repeatedly  practised, 
so  many  others  being  based  upon  it.  When  the  square 
is  deemed  correct  lines  parallel  to  the  sides  are  to  be 
drawn  across  it  so  as  to  divide  the  whole  into  four  equal 
squares.  When  this  has  been  accomplished  diagonals 
(or  lines  crossing  from  angle  to  angle)  are  to  be  drawn. 
The  figure  w^ill  now  be  found  to  consist  of  four  squares 
with  one  diagonal  in  each,  and  is  to  be  completed  by 
adding  the  second  diagonal,  by  which  another  square 
placed  angularly  will  be  formed  within  the  outer  square. 

The  exercise  may  be  made  still  further  useful  by 
placing  the  original  square  in  an  angular  position.  This 
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is  best  done  by  drawing  two  lines  (wbicb  become  the 
diagonals  of  the  square)  so  that  they  may  intersect  each 
other  at  right  angles,  and  from  this  intersection  mark- 
ing on  each  of  the  lines  the  length  from  the  centre  to 
the  angles  of  the  square.  These  points  are  then  to  be 
united. 

The  student  must  keep  his  future  avocation  constantly 
before  his  mind's  eye,  and  must  beware  of  accom- 
plishing his  present  result  by  means  of  which  he  will 
not  be  able  to  avail  himself  in  actual  practice ; 
it  is  therefore  necessary  that  he  should  learn  to  draw 
lines  and  figures  in  every  direction  without  turning  his 


Fig.  64. 


drawing-board  or  paper.  He  might,  perhaps,  by  so  doing 
accomplish  his  present  purpose  with  a  little  more  ease 
than  otherwise,  but  it  wn'Jl  be  at  the  expense  of  his 
future  success  ;  for  he  must  remember  that  he  cannot 
turn  a  wall  or  architrave  on  which  he  is  to  paint  a 
name  or  inscription,  and  he  would  then  have  to  encounter 
the  diiEculty  which  early  practice  might  have  enabled 
him  to  overcome. 

Fig.  64  is  another  study  of  the  same  character.  The 
square  and  the  lines  across  it  having  been  drawn,  the 
central  square  is  to  follow.    The  sides  of  this  form  the 
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bases  of  four  isosceles  triangles ;  tlie  extreme  points 
(called  the  apices,  plural  of  apex)  are  in  the  angles 
of  the  outer  square.  Other  triangles  are  then  drawn 
from  the  extremities  of  the  diagonals  of  the  central 
square. 


CHAPTER  XXXIII. 


FREE-HAND  DBA  WING. 

2.  CURVED-LINE  FORMS. 

Having  tlius  devoted  some  little  attention  to  straight 
lines  drawn  by  free-hand  we  now  proceed  to  give  a  few 
hints  on  the  elements  of  ornamental  forms,  and  the 
method  of  drawing  them. 

As  in  the  early  stage  of  the  previous  section,  we 
avail  ourselves  of  guide  lines,  which,  however,  the 
student  is  advised  to  use  as  little  as  possible. 

Having  drawn  the  central  perpendicular  and  the 
horizontals  crossing  it,  which  are  to  regulate  the  heights 
of  the  curves,  on  each  side  of  the  perpendicular  mark  on 
the  horizontals,  the  points  for  the  commencement  of  the 
curves,  and  on  the  perpendicular  itself,  mark  the  point 
where  the  curves  are  to  meet,  and  then  the  oblique  lines 
which  give  the  general  direction  of  the  curve  are  to  be 
drawn.  Now  in  relation  to  these  and  similar  curves 
which  are  to  be  balanced  it  must  be  pointed  out  that 
the  left-hand  curve  should  be  first  sketched,  and  made 
tolerably  correct,  before  the  right-hand  one  is  attempted ; 
for  if  the  latter  one  were  to  be  first  done  the  hand 
would  cover  it  whilst  sketching  the  other,  and  the  ba- 
lancing would  be  much  more  difiicult  and  troublesome 
than  otherwise.  There  are,  however,  two  other  points 
on  which  it  is  necessary  that  special  instructions  should 
be  given : — 

1.  The  curves  must  not  proceed  from  the  straight  line 
in  a  stiff  or  formal  manner,  but  must  merge  gradually  into 
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it.  This  will  give  the  interpretation  of  Proposition  10, 
page  231,  that  all  junctions  of  curved  lines  with  curved, 
or  curved  with  straight,  should  be  tangential  to  each 
other. Now,  a  tangent  in  geometry  is  a  line  which 
touches  a  circle  without  cutting  off  any  portion  of  it. 
The  curve  a  b,  Fig.  66  (in  this  case  an  arc  of  a  circle), 
will  thus  be  seen  to  touch  the  perpendicular,  but  not  to 
pass  over  it ;  whilst  a  part  of  the  curve  in  Fig.  67  is 
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Fig.  65. 


cut  off  by  the  straight  line,  and  thus  it  proceeds  from 
the  line  in  a  sudden  and  abrupt  manner,  instead  of 
merging  gradually  and  imperceptibly  into  it.  So  gra- 
dual should  this  meeting  take  place,  that  it  should  be 
scarcely  possible  to  discover  the  exact  point  of  junction. 
Figures  66  and  67  will  exemplify  this,  and  from  these 
it  will  be  seen  that  the  curve  in  the  first  merges 
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gradually  into  the  straight  line,  and  would,  if  con- 
tinued, form  an  ellipse  wholly  on  the  one  side  of  the 


Fig.  66.  Fig.  67. 


perpendicular ;  whilst  the  other  would  cross  the  line, 
thus  giving  the  idea  of  a  hole  having  been  bored  in  an 


Fig.  68.  Fig.  69. 


upright  through  which  a  branch  had  been  made  to 
pass. 
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2.  The  second  point  to  which,  the  attention  of  the 
student  must  be  called  is  the  method  of  sketching  these 
curves.  It  has  already  been  pointed  out  in  relation  to 
straight  lines  that  they  must  not  be  sketched  in  odd 
pieces,  and  this  is  still  more  necessary  to  be  observed  in 
relation  to  curves ;  for  it  will  be  seen  that,  if  sketched 
after  the  fashion  shown  in  Fig.  70  a,  there  would  be  a 
difficulty  in  knowing  where  to  draw  the  curve  when 
"  lining  in."  The  curve  should  therefore  be  sketched 
as  in  by  that  is,  in  pieces  of  line  of  uniform  thickness 
and  following  the  same  general  direction,  so  that  the 
exact  form  may  be  judged  of  before  it  is  partially  erased 


a  ^  0 


Fig.  70. 

preparatory  to  lining  in/'  Fig.  70  c  is  the  finished 
line. 

Fig.  71. — This  exercise  is  a  continuation  of  the  last, 
a  curve  tending  in  an  opposite  direction  being  added. 

The  same  rule  holds  good  in  this  as  in  the  other 
study,  viz.,  that  the  curves  must  not  grow  abruptly  out 
of  a  straight  line,  or  out  of  each  other,  but  must  be 
tangential.  Thus  it  will  be  seen  at  a  that  the  curve  if 
continued  would  just  touch  and  then  proceed  to  form 
an  elliptical  or  oval  figure ;  whilst  at  h  the  one  would 
pass  through  the  other.  It  follows,  therefore,  that  the 
part  of  the  curve  from  which  the  branches  spring  must 
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be  regarded  as  the  parent  stem,  and  must  be  common'' 
(that  is  belong  equally)  to  all  curves  springing  from  it. 
Thus,  if  the  curve  c  were  removed,  the  curve  d  e  should 
be  left  perfect ;  and  again,  if  the  curve  f  were  taken 
away,  e  g  should  remain  unbroken. 


Fig.  71. 


It  will  of  course  be  understood  that  in  the  concise 
course  of  instruction  necessitated  by  the  limits  of  this 
work  the  examples  chosen  must  be  indicative  only, 
each  one  becoming,  as  it  were,  a  representation  of  a 
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class ;  and  therefore  the  student  is  urged  to  vary  the 
last  two  examples,  so  as  to  reach  by  several  inter- 
mediate steps  the  example  presented  in  Fig.  72,  in 


Fig.  72. 


which  the  curves  are  carried  further  roimd  than  in 
the  last  example,  and  are  followed  by  inner  curves  of 
different  degrees  of  curvature,  the  lower  curve  being 
also  of  a  compound  character. 
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In  drawing  this  example,  wliich  should  be  copied 
at  least  twice  the  size  of  the  original,  the  two  largest 
curves  a  and  b  are  to  be  the  first  drawn.  This  plan  is 
advisable  in  copying  examples  where  one  part  is  much 
larger  than  the  others  ;  for  if  the  work  is  commenced  at 
the  smaller  part,  and  this  be  drawn  too  large,  the 
other  being  increased  in  proportion,  the  whole  will 
often  become  larger  than  was  originally  intended,  or 
than  the  space  admits,  and  thus  cause  waste  of  time 
and  trouble. 

The  curves  a  h  are  to  be  commenced  at  c  cf,  and  are 
to  be  carried  round  until  they  merge  into  each  other  at 
d  ;  the  curves  e y  are  then  to  be  drawn,  thus  completing 
the  lower  part  of  the  subject.  The  outer  curves  g  and 
h  are  then  to  be  drawn ;  these  are  to  be  followed  by 
the  inner  ones  i  and  after  which  the  central  lobe  k  is 
to  be  added,  thus  completing  the  general  sketch. 

Great  care  will  be  necessary  in  sketching  this  example, 
the  different  parts  of  which  must  be  very  accurately 
balanced.  The  student  must  now  be  supposed  to  have 
attained  a  certain  power  in  the  delineation  of  form,  and 
must  aim  at  refinement  of  manipulation.  The  curves 
must  flow  in  a  smooth  and  graceful  manner,  there  must 
not  be  any  excrescences  nor  flatnesses,  nor  must  the  form 
appear  stiff*  or  laboured. 

These  results  may  seem  impossible  to  accomplish,  but 
the  student  is  assured  they  are  not  so.  That  they  are 
difficult  of  attainment  there  is  no  doubt ;  persevering 
practice,  inspired  by  the  desire  to  excel,  will,  however, 
enable  the  learner  to  overcome  the  obstacles  which  at 
first  appeared  insurmountable,  but  which  vanish  before 
energy  and  determination. 

Fig.  73  is  intended  to  afford  practice  in  drawing  a 
spiral  curve  known  as  a  scroll.  In  sketching  this  the 
curve  should  be  commenced  at  about  a  and  carried  on 
towards  6,  the  pencil  is  then  to  be  brought  back  to  a 
and  carried  round  to  in  pieces  of  line  of  about  a 
quarter  of  an  inch  in  length  ;  there  must  however  be 
no  joint  visible  at  a.  In  repeating  this  exercise  the 
sketch  may  be  commenced  at  c  and  be  carried  round  to 
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b  ;  and  in  another  copy  a  curve  may  start  from  b  and  be 
worked  quite  round  to  c :  each  of  which  methods  may 
be  found  useful  under  different  circumstances. 

The  next  practice  should  consist  in  drawing  a  central 
perpendicular   and  sketching  Fig.  73  on  the  left, 


Fig.  74. 


and  reversing  it  on  the  right  side,  so  as  to  meet  the 
previous  curve  at  b.  This  should  be  done  at  various 
heights  on  the  perpendicular,  the  sizes  of  the  pairs  of 
scrolls  diminishing  towards  the  top  of  the  line. 
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Fig.  74. — This  exercise  consists  of  the  same  scroll 
inverted,  and  is  to  be  sketched  in  the  same  manner. 

In  drawing  scrolls  care  must  be  taken  to  avoid  their 
slanting  in  either  direction,  or  projecting  at  any  one 
part  more  than  another.  In  order  to  judge  of  their 
form  the  student  may  be  allowed  in  the  earlier  stage 
of  practice  to  turn  his  board  upside  down  or  sideways, 
to  look  at  his  sketch,  but  not  to  draw  any  portion  of  the 
figure  ;  he  will  then  no  doubt  see  faults  which  will  sur- 


Fig.  75. 


prise  him,  and  he  will  thus  be  put  on  his  guard  in 
drawing  on  fixed  surfaces,  such  as  sign-boards,  shop 
fronts,  &c. 

Fig.  75. — This  example  represents  a  scroll  of  paper  or 
parchment,  and  is  one  frequently  used  by  waiting 
painters.  It  will  be  seen  that  the  elements  of  which 
this  figure  are  composed  have  already  been  studied,  and 
uo  difficulty  in  drawing  it  is  therefore  anticipated 
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The  double  curve  is  to  be  the  first  part  attempted,  and 
this  having  been  satisfactorily 
sketched,  horizontals  are  to  be 
lightly  drawn  from  the  top 
and  bottom  of  each  of  the 
scrolls  ;  but  in  order  that  the 
correct  curvature  may  be 
given  to  the  left  side,  it  is 
necessary  to  imagine  the  whole 
object  to  be  transparent,  and 
to  sketch  the  outline  as  if  it 
could  be  seen  :  this  will  en- 
able the  student  to  delineate 
the  parts  which  are  visible, 
with  correctness  and  cer- 
tainty. 

In  Fig.  76  we  give  a  series 
of  scrolls  running  in  a  verti- 
cal direction.  This  study  may 
be  begun  either  at  the  lower 
or  upper  portion,  care  being 
taken  to  keep  the  central 
wave,  or  parent  stem,  equally 
distant  from  a  central  line 
which  may  subsequently  be 
erased,  and  that  it  forms  a 
portion  of  each  of  the  scrolls 
which  grow  out  of  it.  The 
place  which  the  scroll  holds 
in  ornamental  art  is  fully  de- 
scribed in  a  special  chapter  in 
•'^  The  Grammar  of  Colour- 
ing,'*  and  to  this  the  student 
is  referred.  This  figure,  which 
is  the  basis  of  by  far  the 
greatest  portion  of  the  orna- 
ments likely  to  be  used  by  the 
decorative  painter,  should  be 
most  assiduously  practised  in  ^^^* 
horizontal,  vertical,  and  oblique  directions. 
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Fig.  77. — In  this  example  two  compound  scrolls  are 
balanced,  and  at  this  stage  it  is  not  advisable  for  the 
student  to  use  any  guide  lines  beyond  the  central 


Fig.  77. 


perpendicular.  As  already  pointed  out,  the  left  side 
must  be  sketched  first,  and  made  as  nearly  as  possible 
correct  before  the  right  side  is  attempted. 
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The  whole  subject  may  now,  for  additional  practice, 
be  inverted ;  the  perpendicular  and  a  horizontal  at 
the  bottom  of  the  present  figure  being  common  to  both 
portions  of  the  design. 

Fig.  78  is  based  on  the  natural  growth  of  three  leaves, 
the  form  being,  however,  rendered  in  a  conventional 
manner,  so  as  to  adapt  it  for  an  ornamental  purpose. 


Fig.  78.- 


By  this  we  mean  that  although  the  idea  is  taken  from 
nature,  still  the  leaves  do  not  grow  in  a  manner  so 
accurately  balanced  or  so  precisely  disposed.  This 
princi23le  has  already  been  laid  down  in  Proposition  11, 
page  231,  and  should  be  borne  in  mind  by  every  decora- 
tive painter ;  but  it  raust  not  be  misunderstood  to 
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mean  that  nature,  or  correct  drawing,  are  to  be  neglected. 
On  the  contrary,  the  flower  or  plant  may  be  rendered 
conventionally,  but  its  natural  details  and  growth  must 
be  carefully  indicated ;  the  student  is  advised  therefore 
to  take  nature  as  his  universal  standard,  and  to  make 
sketches  and  notes  of  the  thousands  of  beautiful  forms 
and  peculiarities  of  growth  with  which  the  ever- open 
book  of  nature  is  filled  ;  he  must  follow  the  manner  of 
growth,  the  symmetry,  and  the  natural  details,  whilst 
adapting  them  to  the  special  purposes  of  his  design. 

The  designer,  like  the  poet,  has  his  license  with 
regard  to  possibilities  or  probabilities.  A  mere  natural 
improbability,  where  natural  imitation  is  in  no  degree 
essentia],  is  the  privilege  of  the  fancy  ;  but  mechanical 
disproportion  and  impossibilities,  violations  of  the 
most  palpable  laws  of  gravity,  cannot  be  otherwise  than 
ofiensive.  Nothing  can  bring  them  within  the  range  of 
good  taste,  as  they  are  essentially  obnoxious  to  aesthetic 
sensibility,  which  is  the  truest  test  of  propriety  in  art ; 
the  effect  being  analogous  to  discord  in  music.  We 
may  be  extremely  grotesque  or  fanciful,  without  being 
ridiculous.  There  need  be  no  limit  to  our  chimeras, 
for  nature  is  not  their  test ;  but  if  we  combine  monsters-^ 
in  our  scrolls,  or  place  animals  upon  the  tendrils  of 
plants,  we  should  at  least  proportion  them  in  size  to  the 
strength  of  the  stem  or  tendril  upon  which,  they  are 
placed.^' — Wornum^s  Analysis, 

In  sketching  Fig.  78  it  will  of  course  be  evident  that 
after  the  central  perpendicular,  the  outer  curves  on  the 
left  and  right  side  must  be  drawn,  their  height  being 
regulated  by  a  horizontal. 

The  general  form  of  the  leaves  is  then  to  be  sketched, 
and  it  must,  once  for  all,  be  understood,  that  the  jagged 
or  indented  edges  of  leaves  is  not,  in  the  first  place,  to 
be  thought  of,  but  they  are  to  be  accurately  drawn  as  if 
surrounded  by  one  continuous  outline,  which  must, 
however,  be  done  lightly,  so  that  it  may  subsequently 
be  erased.  Within  this  outline  the  serrations  are  to  be 
drawn.  This  method  of  working  is  shown  on  the  left 
side  of  the  example 
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A  very  useful  set  of  studies  (the  best  possible  in 
fact)  may  be  formed  in  the  following  manner  : — Collect, 
during  the  summer  season,  leaves  of  various  plants ; 
place  them  between  pieces  of  blotting  paper,  either  in 
some  large  book  or  on  each  other,  covering  them  with 
a  small  board  :  on  this  place  a  weight,  and  leave  them 
for  a  week  or  two. 


Next,  cut  pieces  of  pasteboard  to  the  required  sizes, 
and  gum  the  leaves  down  upon  them,  so  that  they  may 
lie  quite  flat.  The  set  will  then  be  very  useful,  not 
only  as  elementary  drawing  copies,  but  for  reference  as 
to  the  correct  form  of  each  leaf. 

As  already  stated,  it  is  not  possible,  within  the  limits 
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of  the  present  section,  to  give  a  complete  course  of 
free-hand  drawing,  and  therefore  the  student  will  do 
well  to  seek  from  the  source  indicated  several  inter- 
mediate studies  between  the  last  and  the  present 
example  (Fig.  79),  varying,  combining,  and  re-arrang- 
ing the  different  elements  of  each;  for  he  may  depend 
thijtt  his  practice  in  drawing,  if  confined  to  mere  copy- 
ing, will  not  be  of  material  assistance  to  him,  unless  it 
be  accompanied  by  the  study  of  principles,  and  attempts 
at  original  composition.  To  think  otherwise,  is  to 
mistake  the  means  for  the  end. 

Fig.  79  is  a  portion  of  a  border  designed  in  ^^repeats  ; " 
that  is  to  say,  any  length  of  it  may  be  formed  by 
joining  the  one  side  to  the  other. 

Having  drawn  the  boundary  line  of  the  space  in 
which  the  design  is  to  be  contained,  draw  the  perpendi- 
cular and  the  conventional  flower  in  the  middle ;  next 
the  half  flowers  at  the  sides  are  to  be  done,  remember- 
ing that  they  must  be  in  every  respect  equal,  so  that 
they  may  be  joined  and  form  one  flower.  The  scrolls 
are  then  to  be  added,  thus  completing  the  sketch, 
which  is  subsequently  to  be  lined  in.''  The  practice  is 
to  be  extended  by  drawing  one  of  the  side  flowers  com- 
plete, in  the  centre,  and  dividing  that  which  is  now 
the  central  flower. 


CHAPTER  XXXIV. 


GEOMETRICAL  DBA  WING. 

OF  THE  COMPASS  AND  OTHER  MATHEMATICAL  INSTRUMENTS. 

In  the  preceding  section  we  have  given  the  elemen- 
tary principles  of  Free-hand  drawing,  in  which  all 
mechanical  aids  are  forbidden,  the  eye  and  taste  being 
the  sole  guides. 

The  accurate  division  of  spaces,  and  the  correct  con- 
struction of  the  various  forms  in  design,  are  dependent 
on  geometrical  principles  ;  and  a  knowledge  of  some  few 
of  these  will  materially  aid  the  decorator  and  letter 
painter,  besides  forming  the  basis  of  Perspective — a 
study  which  is  of  the  utmost  importance  to  both.  We 
purpose  therefore  giving  a  brief  course  of  lessons  in 
Practical  Gfeometry^  to  which  we  call  the  student's 
special  attention. 

A  ''case  of  mathematical  instruments^'  is  the  object 
of  ambition  of  every  youth  who  is  in  any  way  connected 
with  a  business  or  profession  in  which  drawing  is  ap- 
plied, and  even  in  our  school  days  we  have  been  accus- 
tomed to  look  at  the  rosewood  case,  brass  bound  and 
lined  with  blue  velvet,  and  with  its  lock  and  key,  with 
deep  veneration,  which  was  increased  into  amazement 
when  we  saw  the  complex  many-sided  figures,  the  ex- 
quisitely accurate  forms,  and  the  geometrical  tracery, 
which  were  executed  by  means  of  the  compasses  only  ; 
and  we  have  felt  ourselves  much  humiliated  when  we 
have  seen  a  beautiful,  fine,  but  firm  line  drawn  by  the 
aid  of  the  ivory-handled  draw-pen,  and  have  compared 

N  2 
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it  with  one  we  have  attempted  to  draw  by  hand,  made 
up  of  odd  pieces,  varying  in  thickness,  and  not  by  any 
means  following  the  direction  we  had  intended.  Time 
was,  when  a  case  of  such  instruments  was  considered  as 
a  piece  of  family  property,  and  we  have  seen  a  set  which 
had  been  willed  as  a  heirloom  through  two  generations. 

Time  works  wonders,^'  and  thanks  to  the  promul- 
gation of  practical  drawing  by  the  Government  Depart- 
ment of  Science  and  Art,  and  thanks,  too,  to  the  Society 
of  Arts,  which  in  the  year  1851  offered  a  prize  for  the 
best  set  of  instruments,  to  be  sold  at  2^.  6rf.,  the  result 
of  which  was  a  most  useful,  strong,  and  cheap  set ; 
various  manufacturers  have  applied  themselves  to  the 
production  of  cases  of  instruments,  at  prices  to  suit  the 
means  of  all  classes  of  society,  and  to  these  firms  work- 
ing men  especially  are  under  the  deepest  obligation, 
since  by  their  means  these  important  adjuncts  have 
been  popularised. 

Nor  must  we  forget  the  benefits  we  have  in  this 
respect  received  from  our  Continental  manufacturers, 
through  whose  means  even  our  national  school  boys  troop 
out  of  school  with  their  shilling  or  eighteen-penny  box 
of  instruments  strapped  up  with  their  books,  and  with- 
out which  the  study  of  Geometry  in  such  schools  would 
have  been  impossible. 

The  first  and  by  far  the  most  important  instrument 
in  the  case,  is  the  compass,  the  general  form  of  which  is 
too  well  known  to  need  description.  A  complete  pair 
of  compasses  consists  of  the  body  of  the  instrument,  and 
three  movable  parts,  viz.,  the  steel  point,  the  pencil,  and 
the  inking  legs  ;  all  of  which  are  kept  in  their  places 
either  by  a  screw  or  by  the  end  of  the  leg  fitting  into  the 
compass,  kept  in  its  place  by  a  projecting  ledge  which 
runs  in  a  slit  in  the  upper  side  of  the  socket. 

The  latter  is  the  most  modern  and  most  generally  ap- 
proved method.  Its  advantages,  as  compared  with  the 
screw,  are  (1)  that  the  movable  leg  is  liable  in  time  to 
become  shaky,  owing  to  the  wearing  away  of  the  thread 
of  the  screw — a  result  which  must  eventually  occur,  as 
the  very  force  exerted  in  tightening  up  the  leg  wears 


GEOMETKICAL  DRAWING. 


away  tlie  thread  of  the  screw,  which  then  becomes  un- 
able to  exert  its  full  force  ;  (2)  that  the  screw  being  but 
small  is  very  liable  to  be  lost. 

In  drawing  out  the  movable  leg,  care  should  be  taken 
that  it  is  not  wrenched  from  side  to  side,  with  the  view 
of  getting  it  out  easily,  by  which  means  the  slit  would 
be  enlarged,  and  the  leg  would  not  work  steadily ; 
the  consequence  of  this  can  be  very  well  imagined, 
when  it  is  remembered  that  the  leading  purpose  of 
the  compass  is  to  draw  circles,  and  unless  the  legs 
of  the  compasses  be  absolutely  firm,  the  circle  will 
not  be  true,  and  the  point  of  the  pencil  or  inking  leg 
will  not  meet  the  starting  point,  an  ugly  break  being 
thus  formed.  The  proper  way,  therefore,  is  to  draw  the 
movable  leg  out  in  a  straight  line,  in  a  direction  from 
the  chest. 

The  steel  point  is  used  when  distances  are  to  be  ac- 
curately measured  or  divided,  and  therefore  the  smaller 
pairs  of  compasses  which  have  both  points  of  steel  are 
called  "  DIVIDERS,''  a  pair  of  which  is  to  be  found  in  all 
complete  sets  of  instruments. 

The  pencil  leg  is  used  in  drawing  arcs  (or  parts 
of  circles).  It  should  be  kept  exactly  the  same  length 
as  the  fixed  leg ;  but  as  the  piece  of  pencil  inserted 
in  it  becomes  shorter  by  being  sharpened,  it  must 
from  time  to  time  be  drawn  out  so  that  the  two 
points  may  always  be  kept  equal.  In  very  old- 
fashioned  instruments  the  piece  of  pencil  is  held 
in  a  split  tube,  which  is  tightened  around  it  by 
means  of  a  sliding  ring ;  but  in  those  of  modern 
make  a  short  split  tube  is  placed  at  the  end  of  a 
solid  leg,  and  the  cheeks  of  this  cannon  leg,''  as 
it  is  called,  are  tightened  by  a  screw. 

Not  only  is  the  pencil  by  this  method  more  firmly 
held  than  in  the  previously  mentioned  form,  but  the 
two  points  can  (owing  to  the  slanting  direction  of  the 
pencil)  be  brought  much  more  closely  together  than  in 
the  older  kind. 

The  purpose  of  the  inking  leg  is  told  by  its  name. 
The  ink  used  should  be  Indian  ink,  with  which  a  small 
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quantity  of  Indigo  should  be  mixed  to  correct  the  brown 
tendency. 

Indian  ink  should  be  carefully  rubbed  with  water  in 
a  small  saucer  or  slab  ;  as  little  force  as  possible  should 
be  exerted,  so  that  the  edges  may  not  be  chipped  off,  for 
the  particles  thus  set  free  are  apt  to  get  between  the 
nibs  of  the  inking  pen,  and  cause  irregularity  in  the 
lines,  sometimes  in  fact  wholly  preventing  the  proper 
working  of  the  instrument. 

A  joint  will  be  perceived  in  the  inking  leg,  and  the 
purpose  of  this  is  to  allow  of  the  leg  being  bent,  so  that 
the  nibs  may  be  kept  upright,  both  of  them  being  called 
into  action ;  for  it  will  be  easily  understood  that,  if  the 
inking  leg  be  kept  straight  when  the  compass  is  widely 
opened,  only  the  inner  nib  would  touch  the  paper,  and 
the  outer  edge  of  the  arc  or  circle  drawn  would  be  rough 
and  irregular. 

In  drawing  circles  care  should  be  taken  to  press  as 
lightly  as  possible  on  the  steel  point  of  the  compass,  so 
that  the  paper  may  not  be  pierced  ;  for  should  it  be  re- 
quired to  draw  several  circles  from  the  same  centre,  the 
hole  will  become  larger  and  larger,  and  all  chance  of 
correctness  will  be  lost. 

^^HoRN  CENTRES  "  are  sometimes  used.  These  are  small 
circular  pieces  of  horn  with  three  needle  points  fixed  in 
them.  One  of  these  little  transparent  plates  is  pressed 
down  over  a  point  in  the  paper  from  which  several 
circles  are  to  be  drawn.  The  central  point  will  be  visible. 
The  steel  point  of  the  compass  may  then  be  placed  over 
it,  and  the  circles  drawn  with  perfect  safety. 

This  is  all  very  well  where  the  circles  are  large,  but 
the  plan  fails  in  drawing  small  ones,  for  the  plate  of  the 
horn  centre  would  perhaps  cover  the  place  where  the 
circle  is  to  be  drawn ;  and,  further,  the  thickness  of  the 
plate  causes  the  one  point  of  the  compass  to  be  higher 
than  the  other  ;  and  although  this  may  not  be  of  conse- 
quence in  large  circles,  it  is  a  great  disadvantage  in 
drawing  small  ones. 

"  Prevention  is  better  than  cure/'  and  the  student  is 
therefore  advised  from  the  outset  to  lean  as  lightly  as 
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he  can  on  tlie  point  of  his  compass,  and  he  will  find  that 
a  very  little  practice  will  soon  place  him  beyond  the 
necessitj^  for  using  the  horn  centres. 

The  steel  point  of  the  compass  should  be  kept  round, 
not  triangular,  which  latter  form  assists  in  widening 
the  hole  at  the  centre,  which  may  at  first  have  been  very 
small.  The  point  should  not  however  be  too  thin,  but 
only  just  sharp  enough  to  prevent  it  slipping  away  from 
the  centre.  It  may  be  kept  in  proper  order  by  occa- 
sionally drawing  it  along  with  a  twirling  motion  on  an 
oil-stone. 

The  compass  should  be  held  loosely  between  the 
thumb  and  forefinger,  allowing  it  to  rest  with  equal 
weight  on  both  points,  and  merely  using  the  forefinger 
to  guide  it. 

When  a  circle  of  larger  radius  than  can  be  contained 
between  the  two  points  of  the  compass  is  required,  a 

LENGTHENING  BAR IS  used.  This  is  a  brass  rod,  which 
fits  into  the  socket  of  the  compass,  and  which  is  itself 
provided  with  a  similar  socket  into  which  the  pencil  or 
inking  leg  will  fit.  A  pair  of  compasses  having  one 
leg  very  much  longer  than  the  other  is  thus  formed, 
and  a  very  awkward  instrument  it  is,  requiring  much 
care  in  management.  The  student  is  reminded  of  the  use 
of  the  joint  in  the  movable  legs,  which  he  will  now  find 
very  important. 

For  drawing  very  large  circles,  a  beam  compass 
is  used.  This  consists  of  a  long  bar  of  wood,  at  the  end 
of  which  a  "  beam  head,^'  or  socket,  is  fixed  ;  and  in 
this  the  pencil  or  inking  leg  is  fixed.  A  similar  socket 
holds  the  point  which  is  to  rest  on  the  central  point. 
This  is  made  to  slide  along  the  bar,  and  may  be  fixed  at 
any  desired  point  by  means  of  a  thumb-screw,  and  thus 
the  distance  between  the  two  points  may  be  regulated 
according  to  necessity. 

A  beam  compass  of  a  large  size,  for  the  use  of  sign 
writers,  may  be  made  in  the  following  manner : — Obtain 
a  strip  of  well- seasoned  wood  (mahogany  is  generally 
found  the  best),  about  2  in.  wide  and  |  in.  thick. 
At  about  1  in.  from  the  end  cut  a  hole,  through  which 
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insert  a  piece  of  brass  tubing  about  3  in.  long,  in  one 
end  of  which  a  piece  of  chalk  can  be  fixed. 

A  fine  bradawl  is  to  be  inserted  at  the  distance  of  the 
centre  of  the  circle  to  be  drawn,  and  the  point  of  this 
being  pressed  a  small  way  into  the  board  on  which  the 
writing  is  to  be  done,  the  end  of  the  rod  may  be  moved 
along,  the  chalk  thus  describing  the  required  arc.  Of 
course  a  piece  of  string  with  a  loop  for  the  reception  of 
the  chalk,  and  a  knot  through  which  the  bradawl  or  a 
small  nail  may  be  passed,  will  answer  the  same  purpose, 
but  is  not  so  accurate  as  the  beam  compass.  For  circles 
of  about  18  in.  in  diameter,  wooden  compasses  having  a 
chalk  holder  at  one  end  may  be  purchased,  and  will  be 
found  very  useful. 

Returning  now  to  the  instruments  found  in  the  usual 
cases,  we  must  explain  that  the  full- sized  compass  is  not 
well  adapted  for  drawing  small  circles,  and  therefore  a 
pair  of  instruments  called  the  bow-pencil  and  bow- 
pen  are  used.  These  are  simply  smaller- sized  compasses, 
the  legs  of  which  however  are  not  removable,  and  therefore 
the  one  is  adapted  for  pencil,  and  the  other  for  ink.  For 
still  smaller  purposes,  spring-bows  are  used.  These 
are  sold  in  sets,  consisting  of  dividers,  pencil  and  inking 
bows  ;  but  may  be  purchased  separately.  In  these  instru- 
ments the  legs,  instead  of  being  united  by  a  hinge-joint, 
are  made  in  one  piece,  so  that  a  spring  is  formed,  which 
by  its  action  tends  to  force  the  points  apart ;  they  are 
then  acted  upon  by  a  nut,  which,  screwing  upon  a  bar 
fixed  in  one  leg  and  passing  through  the  other,  closes 
the  legs  in  the  most  minute  degree  possible.  These 
instruments  are  of  the  utmost  service  in  the  higher 
order  of  geometrical  drawing,  but  will  not  be  required 
in  any  of  the  studies  given  in  the  present  course. 

The  draw-pen  is  used  for  inking  lines,  and  is  in 
form  precisely  like  the  inking  leg  of  the  compass  ;  but 
it  is  fixed  in  a  handle,  and  has  generally  smaller  nibs. 
The  Indian  ink  is  dropped  between  the  nibs  by  means 
of  a  camel's  hair  brush,  after  which  the  outer  sides 
of  the  point  are  to  be  wiped  against  a  piece  of  waste 
paper. 
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In  using  tlie  draw-pen  it  should  be  held  nearly  up- 
right, the  flatter  side  being  guided  by  the  rule.  The 
thickness  of  the  line  to  be  drawn  is  regulated  by  the 
opening  allowed  between  the  nibs,  which  may  be 
altered  by  the  screw.  If  a  very  broad  line  is  required, 
the  best  plan  is  to  draw  a  line  on  each  side  of  the  thick- 
ness, and  fill  in  the  space  between  them  by  means 
of  a  brush.  A  piece  of  smooth  paper  should  occa- 
sionally be  drawn  between  the  nibs  of  the  draw-pen  to 
remove  any  minute  atoms  of  grit,  or  to  clear  ofl*  the 
colour  which  may  have  dried  in  the  pen,  by  which  the 
flow  of  ink  is  prevented,  and  the  lines  become  irregular 
and  unequal  in  thickness.  The  better  class  of  draw-pens 
are  specially  constructed  for  the  accomplishment  of 
this  purpose.  In  these  one  of  the  nibs  is  made  to 
work  on  a  hinge  joint,  and  may  be  opened  to  a  distance 
from  the  other,  thus  allowing  of  both  being  cleaned. 
The  draw-pen,  inking  leg,  and  ink  bows  should  be  care- 
fully wiped  before  they  are  put  away. 

The  RULE,  or  straight  edge,  must  be  bevelled  on  one 
side.  When  it  is  used  in  drawing  pencil  lines  the 
slanting  edge  is  to  be  on  the  upper  surface  ;  but  for  ink- 
ing the  bevel  must  be  directed  downwards,  so  that  the 
edge  which  guides  the  pen  may  be  raised  above  the 
paper,  and  thus  any  ink  which  may  drag  along  the  out- 
side of  the  pen  will  touch  the  rule  only,  and  not  smear 
the  drawing. 

Scales  of  various  kinds  will  be  found  in  the  cases  of 
mathematical  instruments,  jut  those  used  by  the 
student  of  the  present  group  of  subjects  will  be  of  the 
most  simple  character  ;  and  a  rule  divided  into  inches, 
eighths,  tenths,  and  perhaps  twelfths,  will  be  all  that 
will  be  necessary,  and  even  these  he  can  make  for 
himself,  if  provided  only  with  a  simple  12  in.  rule. 
The  method  of  dividing  lines  into  a  given  number  of 
equal  parts  will  be  shown  in  the  course  of  lessons  in 
Geometry. 

The  uses  of  the  different  scales  above  mentioned  are  to 
measure  the  various  parts  of  a  drawing,  so  that  each 
may  have  its  proper  proportion  to  the  other ;  and  to 
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render  a  design  on  paper  in  sucli  a  manner  tliat  it  may 
be  an  absolute  copy,  however  much  reduced,  of  the 
original. 

Thus,  let  it  be  supposed  that  a  decorative  painter  is 
required  to  make  a  design  to  show  the  customer  how  he 
proposes  to  decorate  the  different  parts,  and  in  order 
generally  to  try  the  effect.  Of  course  he  cannot  draw 
the  whole  front  of  its  full  size,  and  yet,  unless  the 
whole  be  drawn,  the  effect  cannot  be  appreciated.  It 
becomes  necessary,  therefore,  to  make  a  drawing  of 
some  convenient  size,  and  each  part  should  have  the 
same  proportion  to  the  whole  that  the  portion  it  re- 
presents has  to  the  original.  This  is  called  working 
*^to  scale.'' 

To  construct  a  plain  scale  : — 

Let  it  be  required  to  construct  a  scale  of  1  in.  to  the 
foot,  that  is  to  say,  a  scale  to  be  used  in  making  a 
drawing  which  is  to  be  one-twelfth  the  size  of  the 
original. 

Now  it  will  be  clear  that  if  one  inch  represents  one 
foot,  then  one- twelfth  of  an  inch  will  represent  an  inch, 
which  is  one- twelfth  of  a  foot ;  therefore,  having  set  off 
on  a  strip  of  cardboard,  or  on  the  edge  of  the  drawing, 
any  number  of  inches,  divide  one  of  them  into  twelve 
equal  parts,  numbering  them  1,  2,  3,  &c.  Any  part  of 
the  original  which  is  six  inches  wide  will  in  the  drawing 
be  represented  by  six  of  these  divisions. 

The  brass  or  horn  semicircle  usually  found  in  instru- 
ment boxes  is  called  the  protractor;  it  is  used  in 
measuring  and  constructing  angles.  Thus,  if  the 
straight  edge  is  placed  against  the  line  of  the  angle  so 
that  the  mark  in  the  middle  of  it  touches  the  extreme 
point  of  the  angle,  the  other  line  will  be  found  to  be 
at  or  near  to  some  one  of  the  figures  in  the  semicircle, 
and  this  will  indicate  the  number  of  degrees  contained 
between  the  two  lines ;  and  the  angle  is  then  said  to 
be  of  so  many  degrees. 

French  curves"  are  rules  cut  into  an  almost  end- 
less number  of  shapes.  They  are  used  for  inking  curves 
which  have  been  previously  sketched  by  hand.  To 
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accomplisli  this,  the  curve  must  be  turned  about  until 
some  part  of  it  corresponds  exactly  with,  the  form  already 
drawn,  which  may  then  be  repeated  by  the  draw- pen, 
guided  by  the  French  curve.  These  curves  may  be 
purchased  for  a  few  pence  each ;  but  the  student  is 
warned  against  making  too  frequent  use  of  them,  under 
the  idea  that  the  study  of  free-hand  drawing  is  thus 
rendered  unnecessary.  On  the  contrarjr,  there  is  such 
variety  of  form  in  drawing,  that  no  mechanical  means 
can  possibly  supersede  the  necessity  for  refined  and 
accurate  education  of  the  eye  which  is  obtained  by  that 
study  ;  and,  further,  a  little  practice  will  enable  the 
student  to  drav/  many  curves  by  hand  in  less  time  than 
it  would  take  to  find  their  places  in  the  French  curve. 

We  do  not  in  any  way  wish  to  recommend  the  instru- 
ments of  any  particular  maker.  The  names  of  our  best 
English  makers  are  too  well  known  to  need  mention  here  ; 
nor  can  we  pretend  to  suggest  the  prices  which  should  be 
given,  as  this  must  of  course  depend  on  the  means  at  the 
command  of  the  purchaser.  The  cheapest  sets  are  the 
French  or  Swiss,  which  for  the  price  (from  I5.  6^/.  up- 
wards) are  quite  as  good  as  can  be  expected  ;  but  small- 
ness  of  price  is  not  always  the  test  of  cheapness,  and  a 
good  article  manufactured  by,  and  bearing  the  name  of, 
a  respectable  English  house  will  be  found  to  be  by  far 
the  most  economical  in  the  end. 

The  T  square,  which  is  a  most  important  adjunct  in 
linear  drawing,  consists  simply  of  two  pieces  of  wood 
at  right  angles  to  each  other.  The  best  form  is  that 
in  which,  the  blade  is  screwed  across  the  stock,  not 
mortised  into  it.  The  advantage  of  this  arrangement 
will  be  explained  presently. 

In  using  the  t  square,  it  should  be  placed  so  that  the 
stock  presses  closely  against  the  left  edge  of  the  draw- 
ing board,  the  blade  stretching  across  the  board  in  a 
direction  parallel  to  the  chest.  The  t  square  should 
not  be  used  for  lines  at  right  angle  to  those  thus  drawn, 
for  they  would  be  thrown  out  by  the  smallest  inac- 
curacies in  the  board,  which,  owing  to  the  shrinking 
of  the  wood,  are  so  likely  to  occur;   and  the  perpen- 
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diculars  should  therefore  be  drawn  by  means  of  set 
squares  placed  against  and  moved  along  the  edge  of  the 
blade  of  the  t  square. 

Set  SQUARES  are  pieces  of  thin  wood,  in  the  form  of 
right-angled  triangles.  Two  of  these  (they  cost  about 
6d.  each)  will  be  useful  to  the  student.  The  one  is  called 
'^a  set  square  of  45  degrees  (45^)/^  because  the  two  angles 
are  45^  each,  the  third  being  a  right  angle,  the  form  being 
in  fact  a  half  square,  and  the  other  is  termed  a  set 
square  of  60°  ;  and  it  may  just  in  this  place  be  wise  to 
mention,  that  as  the  one  angle  of  this  set  square  is  a  right 
angle  90^  and  the  other  60°,  the  third  will  be  30°,  for 
the  angles  of  any  triangle  are  together  equal  to  180°. 

There  is,  however,  another  important  use  which  may 
be  made  of  a  pair  of  set  squares,  namely,  in  drawing 
parallel  lines.  There  is  in  most  cases  of  instruments  one 
called  a  parallel  rule,  made  of  two  flat  pieces  of  ebony 
or  ivory,  connected  by  two  bars  of  brass.  The  student 
is  not  advised  to  use  this  in  obtaining  parallel  lines,  as 
unless  the  instrument  be  in  very  good  order,  and  very 
carefully  used,  the  lines  drawn  will  not  be  parallel. 
The  preferable  way  is  to  place  a  set  square  against  the 
line  to  which  it  is  required  to  draw  parallels,  and  to 
place  another  square  against  the  opposite  edge  of  the 
first,  which  may  then  be  moved  along,  care  being  taken 
to  hold  the  lower  square  very  tightly,  in  order  to  prevent 
it  from  slipping. 

The  HB  pencil  will  be  found  the  best  for  linear  draw- 
ing, but  the  H  may  be  used  for  very  minute  parts.  The 
pencil  work  should  be  done  as  lightly  as  possible,  and 
the  lead  on  the  surface  should  be  removed  by  means  of 
india-rubber,  in  order  to  prevent  the  grit  getting  be- 
tween the  nibs  of  the  draw-pen. 

All  the  pencil  lines  should  be  drawn  past  each  other 
at  the  angles  and  intersections ;  for  as  the  edge  of  the 
rule  partially  obstructs  the  view  of  the  line  during  ink- 
ing, the  student  is  liable  to  pass  over  the  point  at  which 
the  lines  should  properly  end.  This  annoyance  is  pre- 
vented by  the  pencil  lines  crossing  at  the  exact  point 
at  which  the  pen  is  to  stop. 


GEOMETRICAL  DRAWING. 


277 


The  DRAWING  BOARD  coiisists  of  a  simple  board,  clamped 
or  otherwise  protected  against  warping.  The  different 
kinds  of  boards  are  described  in  *^The  Grammar  of 
Colour;''  in  which  volume  is  also  given  the  method  of 
stretching  paper  for  work  which  will  occupy  a  long  time, 
or  which  is  to  be  executed  in  water-colours.  This  process 
will  not  however  be  required  for  the  studies  given  in  the 
present  volume. 

It  cannot  be  too  strongly  impressed  on  the  student 
that  the  instruments  are  merely  tools,  the  mechanical 
agents  through  which  the  mind  works ;  but  the  mere  pos- 
session of  instruments,  however  good  they  may  be,  will 
not  constitute  a  draughtsman. 

It  has  however  already  been  pointed  out,  that  the  more 
the  mind  comprehends  of  the  subject  to  be  drawn,  the  more 
intelligent  servants  will  the  hands  become,  and  the  more 
accurately  will  they  guide  the  instruments,  which  with- 
out such  guidance  will  be  useless.  Geometrical  drawing 
then  should  be  looked  on  as  a  mental  exercise  as  well  as 
a  merely  manual  occupation,  giving  us  not  only  subject 
for  thought  and  earnest  reflection,  but  enabling  us  to 
communicate  our  designs  and  plans  to  others  in  such  a 
manner  that  they  can  understand  us,  and  work  out  our 
designs  better  than  they  could  have  done  from  the  most 
eloquent  verbal  description. 

Sir  Joshua  Reynolds  has  said,  "  A  love  of  art,  and  a 
desire  to  excels  will  often  supply  the  place  of  genius 
and  having  a  firm  belief  in  this,  we  beg  of  the  student 
not  to  say,  ^'I  have  no  talent,  and  therefore  cannot 
learn  to  draw."  All  the  genius  in  the  world,  if  unac- 
companied by  application,  would  be  of  but  little  value 
to  one  who  really  wishes  to  excel  in  a  definite  course; 
whereas  industry,  perseverance,  and  patient  study  must 
unfailingly  carry  the  true  worker  to  a  certain  point  in 
those  departments  of  art,  which  depend  not  so  much  on 
imagination,  as  upon  sound  theoretical  knowledge  and 
practical  skill. 

"We  now  proceed  to  show  the  methods  of  constructing 
geometrical  figures,  selecting  such  as  may  be  of  the 
greatest  service  to  the  Decorator  and  Letter-painter. 
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This  course  must  however  be  considered  as  elemental  y 
only,  and  it  is  hoped  that  the  student  will  pursue  the 
subject  with  the  aid  of  other  works.* 

*  For  a  complete  course  of  Practical  Plane  Geometry,  see  Linear 
Drawing,"  by  Elli.«  A.  Davidson. 


CHAPTER  XXXV. 

THE  CONSTRUCTION  OF  GEOMETRICAL  FIGURES. 

Fig.  80.  To  BISECT  THE  LINE  A  B  (viz.  to  cut  it  into 
two  equal  parts). 


Fig.  80< 


Use  tlie  compass  having  a  pencil  leg. 
Place  the  steel  point  in  a. 

Open  the  compass  until  the  distance  between  the  points 
is  much  more  than  half  the  line  (say  to  a). 

Keep  the  steel  point  in  a,  and  with  the  pencil  point 
draw  a  part  of  a  circle,  c  d.* 

*  A  part  of  a  circle  is  called  an  ai^c. 
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Place  the  steel  point  in  b,  and  with  the  same  length  * 
in  the  compass  draw  e  f,  which  will  cut  through  c  d  in 
the  points  g  and  h. 

Draw  a  line  from  g  to  h,  which  will  cut  the  line  A  b 
into  two  equal  parts. 

Fig.  81.  To  erect  a  perpendicular  at  the  end 
OF  the  line  a  b. 


A 


Fig.  81. 


Place  the  steel  point  of  the  compass  in  any  point 
above  the  line,  as  c. 

Extend  the  pencil  point  until  it  reaches  b.  With  the 
radius  from  c  to  b,  draw  a  part  of  a  circle  cutting  the 
line  A  B  in  the  point  d. 

From  D  draw  a  line  passing  through  c  and  cutting 
the  arc  in  e. 

Draw  a  line  through  e  to  b,  which  will  be  perpen- 
dicular to  A  B. 

*  The  length  with  which  a  circle  or  part  of  a  circle  is  struck,  is 
called  the  radius  ;  it  is  the  length  from  the  centre  of  a  circle  to  its 
outer  line  or  circumference. 
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Fig.  82.     To    ERECT    A    PERPENDICULAR    FROM  THE 

POINT  c,  which  may  be  at  the  end,  or  at  any  other  part, 
of  a  line,  a  b. 

From  c,  with  any  radius,  draw  an  arc,  d  d. 
From  D,  with  radius  c  d,  draw  an  arc,  cutting  the 
arc  D    in  E. 

From  E,  with  the  same  radius,  describe  the  arc  c  g, 
which  will  cut  arc  D  ^/  in  p. 

From  r,  with  the  same  radius,  describe  the  arc  e  h, 
cutting  F  G  in  I. 

/ 


D  C 

Fig.  82. 


Draw  a  line  through  the  point  i  to  meet  the  point  c, 
and  this  line  will  be  the  perpendicular  required. 

Fig.  83.    To  CONSTRUCT  A  SQUARE  on  the  given 

LINE  A  B. 

Make  the  perpendicular  A  c  equal  in  length  to  a  b. 
This  is  best  done  by  using  a  as  a  centre,  and  a  b  as 
radius,  then  describing  the  arc  (in  this  case  a  quadrant^ 
or  quarter  of  a  circle)  a  c,  which  will  cut  off  the  perpen- 
dicular at  the  required  length. 

From  B,  with  radius  a  b,  describe  an  arc ;  and  from  o, 
with  same  radius,  describe  another  arc,  cutting  the  for- 
mer one  in  d. 
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Draw  the  lines  c  d  and  D  b. 

Then  A  b  c  d  will  be  a  square  on  the  given  line  a  b. 


Fig.  83. 

Fig.  84.  To  CONSTRUCT  AN  OBLONG  of  a  given 
SIZE  (in  this  case  2J  in.  long,  and      in.  wide.) 


Fig.  84. 

*  In  a  square,  all  the  four  sides  must  be  equal,  and  all  the  angles 
must  be  ri^ht  angles.    If  both  these  conditions  be  fulfilled,  both  the 
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Draw  the  line  a  b  2^  in.  long. 

At  B  erect  the  perpendicular  b  c  IJ  in.  high. 

From  c,  with  radius  a  b,  describe  an  arc  (c). 

From  A,  with  radius  b  c,  describe  an  arc  {d)  cutting 
the  former  arc  (c)  in  d. 

The  lines  c  d  and  d  a  will  complete  the  oblong  (or 
rectangle)  of  the  required  dimensions.  * 

Fig.  85.  To  DKAW  A  LINE  PEUPENDICULAR  TO  A  B, 
FROM  A  POINT  LYING  AWAY  FROM  THE  LINE,  AS  C. 


From  c,  with  a  radius  rather  shorter  than  from  c  to 
B,  draw  an  arc,  cutting  a  b  in  the  two  points  d  and  e. 


diagonals  will  be  equal.  Diagonals  are  lines  crossing  to  opposite 
angles,  as  a  d  and  b  c. 

*  The  greatest  pains  should  be  taken  to  acquire,  from  the  first,  the 
oower  of  measuring  with  perfect  accuracy,  w^hich  is  of  the  utmost 
importance  in  geometrical  drawing  when  applied  to  trade  purposes. 
In  drawing,  it  is  best  to  take  the  measurements  with  compasses  from 
the  rule.  This  is  more  likely  to  result  in  exact  measurement,  than 
laying  down  the  rule  on  the  paper  and  marking  from  it.  The  proper 
way  to  '*put  down"  this  measurement  is  2^"xlJ"-  One  dash  (') 
over  a  figure  means  feet,  two  dashes  (")  mean  inches:  thus  2'  6"Xl'  8" 
signifies  that  the  surface  is  2  ft.  6  in.  long,  by  1  ft.  8  in.  broad. 
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From  D  and  e,  with  any  radius^  draw  arcs  cutting 
each  other  in  f. 

Draw  c  f,  which  will  be  perpendicular  to  A  b. 


Fig.  86. 

This  mode  would  apply  if  the  point  c  were  under 
the  line,  or  if  A  b  were  placed  obliquely,  etc.  (as  in 
Fig.  86). 


Fig.  87.     To  DRAW  A  LINE  PARALLEL*  TO  A  B,  AND 

AT  A  GIVEN  DISTANCE  FROM  IT. 

*  Parallel  means  running  in  the  same  direction,  and  keeping  the 
same  distance  apart  from  each  other.    For  instance,  the  **ruts"  ot 
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Mark  any  two  points  on  the  line,  viz.  c  and  d. 
Set  off  equal  distances,  e  f  and  g     on  each  side  of  c 
and  D. 

From  e  f,ghy  with  any  radius,  describe  arcs  cutting 
each  other  in  i  and  J. 

Draw  lines  from  c  and  d  through  i  and  J. 

On  these  perpendiculars  set  off  from  c  and  d  the  re- 
quired distance  between  the  parallels,  viz.  c  k  and  d  l. 

Draw  the  line  k  l,  which  will  be  the  required  parallel. 

Fig.  88.     To  DIVIDE  THE  LINE  A  B  INTO  ANY  NUMBER 

OF  EQUAL  PARTS  (in  this  casc  seven). 


Fig.  88. 


Draw  a  line  c  parallel  to  a  b. 

The  line  c  may,  for  the  present,  be  drawn  of  any 
length. 

From  c  set  off  along  this  line  the  number  of  parts 
into  which  the  line  a  b  is  to  be  divided,  viz.  1  to  7. 


marks  on  a  road  made  by  the  wheels  of  a  cart  which  has  passed  over 
it,  are  parallel,  as  are  also  the  sides  of  a  rectangular  table. 
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These  parts  may  be  any  eonvenient  size,  but  must  be  all 
equal. 

Draw  c  a  and  7  b,  and  produce*  both  lines  until  they 
meet  in  e. 

From  each  of  the  points,  1,  2,  3,  etc.,  draw  lines  to 
the  point  e,  which  passing  through  a  b  will  divide  it 
into  seven  equal  parts. 

Fig.  89.    To  CONSTRUCT  AN  EQUILATERAL  TRI- 

ANGLE  ON  THE  GIVEN  LINE  A  B. 


From  A,  with  radius  a  b,  describe  an  arc. 

From  B,  with  the  same  radius,  describe  a  correspond- 
ing arc,  cutting  the  former  one  in  c. 

Lines  joining  a  c  and  b  c  will  complete  the  triangle, 
which  will  be  equilateral — that  is^  all  its  sides  will  be 
equal. 

Fig.  90.  To  CONSTRUCT  a  triangle  of  given 
DIMENSIONS  (in  this  case  2J'',  2^",  and  2"). 

Make  a  b  2^"  long. 

*  To  produce  "  a  line,  signifies  to  prolong  it  in  the  same  direc- 
tion. 


A 


3 


Fig.  89. 
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Froin  B,  with  a  radius  of  2^'\  describe  an  arc. 
From  A,  with  a  radius  of  2",  describe  an  arc,  cutting 
the  former  one  in  c. 


Fig.  90. 


Draw  A  c  and  b  c,  which  will  complete  the  triangle 
of  the  required  dimensions. 

Fig.  91.     To  BISECT  AN  ANGLE,  A  B  C. 

From  B,  with  any  radius,  describe  an  arc,  cutting  the 


Fig.  91. 

lines  B  A  and  b  c  in  d  and  e. 

From  D  and  e,  with  any  radius,  describe  arcs  cutting 
each  other  in  f. 
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Draw  B  F,  which  will  bisect  the  angle. 

Fig.  92.    To  INSCRIBE  A  CIRCLE  in  the  triangle 

ABC. 

Bisect  any  two  of  the  angles. 


c 


Fig.  92. 


Produce  the  bisecting  lines  until  they  meet  in  d. 
From  D,  with  radius  d  e,  a  circle  may  be  described, 
which  will  touch  all  three  sides  of  the  triangle. 

Fig.  93.  To  DRAW  A  CIRCLE  through  three 
points,  however  placed  (provided  they  be  not  in  a 
straight  line). 

Let  A  B  and  c  be  the  three  given  points. 
Join  A  B  and  b  c. 

Bisect  A  B  and  b  c,  producing  the  bisecting  until 
they  meet  at  d. 

D  will  then  be  equally  distant  from  each  of  the  three 
points. 

Therefore,  a  circle  may  be  drawn  from  d,  with  radius 
D  A,  D  B,  or  D  c,  which  will  pass  through  a  b  and  c. 
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This  problem  serves  also  for  describing  a  circle  to 
touch  the  three  angles  of  a  triangle,  it  being  evident 

B 


Fig.  93. 

that  a  line  connecting  a  with  c,  in  addition  to  those  at 
A  B,  B  c,  would  convert  the  figure  into  a  triangle. 

Fig.  94.  To  CONSTRUCT  ON  THE  GIVEN  LINE  D  E,  AN 
ANGLE  SIMILAR  TO  THE  ANGLE  ABC. 


Fig.  94. 
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From  B,  with  any  radius,  describe  an  arc  cutting  the 
sides  of  the  angle  in  c  and  d. 

From  E,  with  the  same  radius,  describe  an  arc  cutting 
E  1)  in  F. 

Measure  the  length  from  point  c  to  d. 
Mark  off  the  same  on  the   arc  from  f,  viz.,  to 
point  G. 

Draw  a  line  from  e  through  g. 

The  angle  f  e  g  will  be  equal  to  a  b  c. 

Fig.  95.  On  the  given  line  a  b,  to  construct  a 
TRIANGLE  similar*  to  c  d  e. 

At  A,  construct  an  angle  similar  to  the  angle  hog, 
viz.,  J  A  I. 


Fig.  95. 


At  B  construct  an  angle  similar  to  the  angle  k  d  l, 
viz.,  M  B  N. 

Produce  the  lines  a  j  and  b  m  until  they  meet  in  o, 
which  will  complete  the  triangle  required. 

*  The  terms  similar  and  equal,  when  applied  in  geometrical  drawing, 
signify,  the  former,  that  the  figure  is  of  the  same  shape  as  another ;  the 
latter,  that  it  contains  precisely  the  same  space  or  area.  When  employed 
together,  the  figure  in  question  is  understood  to  he  of  both  the  same 
size  and  shape  as  the  one  with  which  it  is  compared. 
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Fig.  96.    To  CONSTRUCT  A  SQUARE  on  a  given 

DIAGONAL  A  B. 

Bisect  the  diagonal  A  b  in  the  point  c. 

From  c,  with  radius  c  A,  describe  a  circle  cutting  the 
bisecting  line  in  d  and  e. 

Draw  A  D,  D  B,  B  E,  e  A,  which  will  complete  the 
square  on  the  given  diagonal  a  b. 


Fig.  96. 


Fig.  97.    To  DESCRIBE  A  SQUARE  about  a  circle. 

Draw  two  diameters,  A  b  and  c  d,  at  right  angles  to 
each  other. 

From  A  and  c,  with  radius  equal  to  the  radius  of 
the  circle  (o  a),  describe  arcs  cutting  each  other 
in  E. 

From  BCD  and  d  a,  with  same  radius,  describe  arcs 
cutting  each  other  in  f,  g,  and  h. 

Draw  E  F,  F  G,  G  H,  and  h  e,  which  will  complete 
the  square  about  the  circle. 

o  2 
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Fig.  98.  To  DESCRIBE  A  CIRCLE  about  the  SQUARE 
A  B  C  D. 


E 

^                        c  If 

A 

f 

B 

0 

HI  0 

G 

Fig.  97. 


Fig.  98. 

Draw  tlie  diagonals  a  d  and  b  c. 
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From  their  intersection  (o),  witli  radius  o  a,  o  b,  o  c 
or  o  D,  describe  the  circle  touching  the  four  angles  of  the 
square. 

Fig.  99.     To  FIND  THE  CENTRE  OF  A  CIRCLE. 


C 


y" 

Fig.  99. 


Draw  a  chord,*  as  A  b,  and  bisect  it  by  a  line 
cutting  the  circle  in  c  and  d. 
Bisect  c  D  by  the  line  e  f. 
The  intersection  o  is  the  centre  of  the  circle. 

Fig.  100.    To  INSCRIBE  A  SQUARE  in  a  circle. 

Find  the  centre  of  the  circle,  and  draw  two  diameters 
at  right  angles  to  each  other. 


^  *  The  term  Chord  is  applied  to  a  line  cutting  off  any  part  of  a 
circle ;  this  part  is  called  a  Segment^  and  that  contained  between  two 
radii  (as  d  o  e  in  Figure  98)  is  distinguished  by  the  name  of  8ector, 
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From  their  'extremities  draw  lines  A  B  c  D,  wliich  will 
form  the  required  square  in  the  circle. 


Fig.  101.  To  INSCRIBE  A  SQUARE  in  any  tri- 
angle, AS  A  B  C. 


From  c  drop  the  perpendicular,  c  d. 

From  c  draw  a  line  parallel  to  a  b,  viz.,  c  e. 
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From  c,  with  radius  c  d,  describe  a  quadrant  cutting 
c  E  in  F. 

Draw  F  A,  cutting  c  b  in  g. 

From  g  draw  g  h  parallel  to  A  b. 

From  G  and  h,  draw  lines  (h  i  and  g  j)  whicli  will 
complete  the  square  in  the  triangle. 

Fig.  102.  To  INSCRIBE  A  SQUARE  in  a  given 
TRAPEZIUM,  A  B  c  D. 


D 

E 

H 

\ 

B 


Fig.  102. 

Draw  the  diagonals  A  c  and  b  d. 
Draw  D  E  at  right  angles  and  equal  to  n  B. 
Draw  E  A,  cutting  c  d  in  f. 
Draw  F  G  parallel  to  a  c. 
Draw  G  H  and  f  i  parallel  to  d  b. 
Join  H  I,  which  will  complete  the  square  in  the 
trapezium. 

Fig.  103.    To  INSCRIBE  A  CIRCLE  in  a  given 

TRAPEZIUM  (a  B  C  d)  OF  WHICH  THE  ADJACENT  SIDES 
ARE  EQUAL. 

Draw  the  diagonal  a  b,  which  will  bisect  the  angles 
c  B  D  or  c  A  D. 

Bisect  the  angle  a  d  b. 

Produce  the  bisecting  line  until  it  cuts  A  b  in  o. 
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Then  o  is  the  centre  from  whicli  a  circle  may  be 
described,  touching  all  four  sides  of  the  trapezium. 


c 


0 


Fig.  103. 

Fig.  104.     To  TRISECT  A  RIGHT  ANGLE,  ABC. 

From  B,  with  any  radius,  describe  the  quadrant  d  e. 
From  D,  with  radius  d  b,  describe  an  arc  cutting 
E  D  in  F. 


Fig.  104. 

From  E,  with  the  same  radius,  describe  an  arc  cutting 
E  D  in  G. 
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Draw  lines  b  f  and  b  g,  wliich  will  trisect  the  right 
angle. 

Fig.  105.    The  measurement  of  angles. 

Angles  are  estimated  according  to  the  position  which 
the  two  lines  of  which  they  are  formed  occupy  as  radii 
of  a  circle. 

The  circle  being  divided  into  360  equal  parts,  called 
"  degrees/'  it  will  be  evident  that  the  lines  ago  con- 
tain 90  degrees  (written  90°),  or  a  right  angle. 


D 

Fig.  105. 


Similarly  b  o  c,  D  o  b,  and  d  o  A  are  right  angles. 
Now,  if  these  right  angles  be  trisected  (as  per  last 
problem),  each  of  the  divisions  will  contain  30°,  thus — 

A  o  E  is  an  angle  of  30° 

A  o  F         „  60° 

A  o  c         „  90° 

AOG         „  120° 

AOH         „  150° 

A  o  It  is,  in  reality,  not  any  angle  at  at  all,  being  a 

o  3 
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perfectly  straight  line  ;  but  the  slightest  divergence 
from  it  would  cause  it  to  become  an  angle,  as  179°,  etc. 

Each  of  these  angles  being  again  divided  into  three 
parts  will  give  tens,  which  may  again  be  divided  into 
units  ;  and  thus  angles  may  be  constructed  or  measured 
with  the  greatest  accuracy. 

Fig.  106.  Within  the  given  square  a  b  c  d,  to 
INSCRIBE  THE  LARGEST  EQUILATERAL  TRIANGLE 

it  will  CONTAIN. 

Trisect  the  right  angle  dab. 

Bisect  the  angles  e  a  f  and  g  a  h  by  the  lines  a  i  and 

A  J. 

Join  I  J.  Then  a  i  j  is  the  largest  Equilateral 
Triangle  that  can  be  contained  in  the  square  a  b  c  d. 

The  principle  on  which  this  construction  is  based,  is, 
that  as  the  angle  of  the  square  is  90°,  and  that  of  the 


D   [  C 


A  H  B 

Fig.  106. 


Equilateral  Triangle  is  60°,  there  is  an  overplus  of  30°. 
If  then  the  two  outer  angles  (e  a  f  and  g  a  h)  which 
are  each  30°  are  bisected,  and  half  of  each  (15°)  added  to 
the  angle  fag  (30°),  an  angle  of  60°  is  obtained  centrally 
placed,  leaving  15°  on  each  side.  It  will  be  seen  that 
the  sides  of  the  Equilateral  Triangle  are  larger  than  those 
of  the  coj)taining  square. 
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Fig.  107.  To  CONSTRUCT  AN  EQUILATERAL 
TRIANGLE  of  the  given  altitude  a  b. 

At  A  and  b  draw  lines  c  d  and  e  f  at  right  angles  to 
a  B. 

From  A,  with  any  radius,  describe  the  semicircle  g  h. 


A 


K  B'  L 

Fig.  107. 


From  G  and  h,  with  radius  a  g,  cut  the  semicircle 
in  1  and  J. 

From  A,  draw  lines  through  i  and  J,  cutting  e  f  in 
K  and  L. 

A  K  L  will  be  the  equilateral  triangle  of  the  required 
altitude. 

Fig.  108.  To  DRAW  A  TANGENT*  to  a  circle  at 
the  given  point  c. 

(1.)  Draw  a  radius  from  the  centre  o  to  the  point  c. 
At  c  construct  a  right  angle,  o  c  d. 

*  A  Tangent  is  a  straight  line  which  touches  a  circle  at  one  point, 
but  does  not  cut  off  any  portion  of  the  circumference.  A  tangent  ts 
always  at  right  angles  to  the  radius  drawn  from  the  point  at  which  it 
ioiiches. 
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Then  d  c  is  the  required  tangent. 
Or  (2.)  let  E  be  the  given  point. 


Fig.  108. 

Draw  radius  o  e,  and  produce  until  e  f  equals  e  o. 
Bisect  F  o  by  the  line  g  h,  which  will  be  the  tangent 
required. 

Fig.  109.  To  CONSTRUCT  AN  EQUILATERAL 
TRIANGLE  about  a  given  circle. 

From  any  point  in  the  circle,  as  a,  with  a  radius 
equal  to  the  radius  of  the  circle,  describe  an  arc  cutting 
the  periphery*  in  b  and  c. 

From  B  and  c,  with  radius  b  c,  cut  the  periphery 
in  D. 

(It  will  be  seen  that  if  b  c,  b  and  d  c,  are  joined, 
an  Equilateral  Triangle  will  be  inscribed  in  the  circle.) 

From  B  and  c,  with  radius  b  c,  describe  arcs  cutting 
each  other  in  e. 

•  The  Periphery  is  the  circumference  or  boundary  line  of  a  circle, 
ellipse,  or  any  other  curvilineal  figure. 
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From  B  and  d,  with  the  same  radius,  describe  arcs 
cutting  each  other  in  g. 


Fig.  109. 


From  D  and  c,  with  same  radius,  describe  arcs  cutting 
each  other  in  f. 

Join  F  G,  F  E,  and  g  e,  which  will  complete  the  tri- 
angle about  the  circle. 


CHAPTER  XXXVI. 


THE    CONSTHITCTION    OF    GEOMETRICAT.  FIGURES.- 

{Conthiued.) 

Fig.  110.  To  CONSTRUCT  A  REGULAR  POLYGON*- 
IN  THIS  CASE  A  PENTAGON  ON  THE  GIVEN  LINE  A  B. 

Produce  a  b  on  each  side. 


Fig.  no. 

From  A,  with  radius  a  b,  describe  a  semicircle  cut- 
ting A  B,  produced  in  c. 

♦  A  figure  having  more  than  four  sides. 

A  polygon  having  5  sides  is  called  a  Pentagon. 

6  „       „  Hexagon. 

7  „       „  Heptagon. 

8  Octagon. 

9  „       ,,  Nonagon. 
10  „  Decagon. 

When  all  the  sides  are  equal  the  figure  is  said  to  he  regular. 
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Divide  the  semicircle  into  five  equal  parts. 

From  A,  draw  a  d,  to  the  second  division. 

From  B,  with  radius  b  a,  describe  a  semicircle  cutting 
A  B,  produced  in  e. 

From  E,  mark  on  this  semicircle  the  length  of  the 
arc  c  D,  viz.,  to  f. 

From  D  and  f,  with  radius  a  b,  describe  arcs  cutting 
each  other  in  g. 

Draw  D  G  and  f  g,  which  will  complete  the  Pentagon 
on  A  B. 

The  above  mode  being  a  general  one,  any  other  poly- 
gon may  be  similarly  constructed  :  thus,  by  dividing 
the  semicircle  into  seven  equal  parts,  a  heptagon  will 
be  obtained ;  into  eight,  an  octagon,  and  so  on.  It 
must,  however,  be  remembered,  that  whatever  the 
number  of  parts,  the  line  a  d  must  always  be  drawn  to 
the  second  division. 

Fig.  11 L     To  INSCRIBE  A  REGULAR  POLYGON  IN 

THIS  CASE  A  PENTAGON  IN  A  GIVEN  CIRCLE. 


B 


A 

Fig.  111. 


Draw  the  diameter  a  b,  and  divide  it  into  five  equal 
parts.  -  . 
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From  A  and  b,  with  radius  A  describe  arcs  cutting 
each  other  in  c. 

From  c,  draw  a  line  passing  through  the  second  divi- 
sion, and  cutting  the  circle  in  d. 

Draw  D  B,  which  will  be  one  side  of  the  polygon. 

Set  off  the  length  d  b  round  the  circle,  viz.,  e  f  g. 
J oin  these  points,  and  thus  complete  the  figure. 

As  in  the  preceding  problem  any  polygon  may  be  thus 
formed,  the  diameter  in  this  case  being  divided  into  the 
number  of  parts  corresponding  with  the  sides  of  the 
required  polygon.  It  is,  however,  indispensable  that 
the  line  c  d  be  drawn  through  the  second  division. 

Fig.  112.    To  inscribe  a  regular  PENTAGON 

IN  A  CIRCLE,  BY  A  SPECIAL  METHOD. 


Draw  the  diameter  a  b. 

At  o,  erect  a  perpendicular,  o  c. 

Bisect  o  B,  in  the  point  D. 

From  D,  with  radius  d  c,  describe  an  arc  cutting  A  b 


A 


B 


Fig.  112 


in  E. 
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From  c,  with,  radius  c  e,  describe  an  arc  cutting  the 
circle  in  f. 

Draw  c  r,  whicli  will  be  one  side  of  the  Pentagon. 
Set  off  the  length  c  f,  round  the  circle,  viz.,  g,  h,  i. 
Draw  lines  f  g,  g  h,  h  t,  and  i  c,  which  will  complete 
the  figure. 

Fig.  113.     To   CONSTRUCT    A  REGULAR  HEXAGON 

ON  the  given  line  a  b. 


Fig.  113. 


From  A  and  b  describe  arcs  cutting  each  other 
in  o. 

From  o,  with  radius  o  A  or  o  b,  describe  a  circle. 

The  radius  with  which  a  circle  is  struck  will  divide 
it  into  six  equal  parts,  therefore  set  off  the  length  o  a, 
which  is  equal  to  A  b,  round  the  circle,  viz.,  c  e  f  d. 

Join  A  c,  c  E,  E  F,  F  D,  and  d  b,  when  a  regular  Hexa- 
gon will  be  formed. 
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Fig.  114.  To  CONSTRUCT  A  REGULAR  OCTAGON  ON 
THE  GIVEN  LINE  A  B. 

Produce  a  b,  on  each.  side. 
Erect  perpendiculars  at  A  and  b. 
From  A  and  b,  with  radius  a  b^  describe  the  quadrants 
c  D  and  E  F. 

Bisect  these  quadrants,  then  A  g  and  b  h,  will  be  two 
more  sides  of  the  Octagon. 


Fig.  114. 

At  H  and  g  draw  perpendiculars,  g  i  and  h  k,  equal 
to  A  B. 

Draw  G  H,  and  i  k. 

Make  the  perpendiculars  A  and  b  equal  to  g  h  or  i  k, 
viz.,  A  L  and  b  m. 

Draw  I  L,  L  M,  and  m  k,  which  will  complete  the 
Octagon. 

Fig.  115.     To  INSCRIBE  AN  OCTAGON  in  the 

SQUARE  A  B  C  D. 

Draw  diagonals,  a  d,  and  c  b,  intersecting  each  other 
in  o. 
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From  A,  B,  c,  and  d,  with  radius  equal  to  a  o,  describe 
quadrants  cutting  the  sides  of  the  square  in  e,  f,  g,  h, 

I,  J,  K,  L. 


Fi^.  115. 


Join  these  points,  and  an  Octagon  will  be  inscribed  in 
the  square. 

Fig.  116.  To  INSCRIBE  AN  OOTAGrON  IN  A  given 
circle. 

Draw  the  diameter  a  b,  and  bisect  it  by  c  d. 

Bisect  the  quadrants  a  c,  c  b,  a  d,  and  b  d,  in  the 
points  E  F  G  H. 

Draw  lines  connecting  all  the  eight  points^  which 
will  complete  the  required  Octagon. 

Fig.  117.  To  INSCRIBE  THREE  EQUAL  CIRCLES 
IN  A  GIVEN  CIRCLE. 

At  any  point,  as  a,  draw  a  tangent,  and  A  g,  at 
right  angles  to  it. 

From  A,  with  radius  o  a,  cut  the  circle  in  b  and  c. 
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From  B  and  c,  draw  lines  through  o,  cutting  the  circle 
in  D  and  e,  and  the  tangent  in  the  point  f. 

Bisect  the  angle  at  f,  and  produce  the  bisecting  line 
until  it  cuts  a  g  in  h. 

From  o,  with  radius  o  h,  cut  the  lines  d  c  and  e  b  in 
I  and  J. 

From  H,  I,  and  J,  with  radius  h  a,  draw  the  three 
required  circles,  each  of  which  should  touch  the  other 
two  and  the  outer  circle. 

Fig.  118.  To  INSCRIBE  FOUR  EQUAL  CIRCLES  IN 
A  GIVEN  CIRCLE,  EACH  TOUCHING  TWO  OTHERS  AND  THE 
CONTAINING  CIRCLE. 


Fig.  118. 


Draw  the  diameters  a  b  and  c  d,  at  right  angles  to 
each  other. 

From  A  B  c  D,  with  radius  of  the  circle,  describe  arcs 
cutting  each  other  in  e,  f,  g,  and  h. 

Join  these  points,  and  a  square  will  be  described  about 
the  circle. 
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Draw  the  diagonals  e  h  and  g  f. 

Bisect  the  angle  O  g  d,  or  either  of  the  others^  and 
produce  the  bisecting  line  until  it  cuts  c  d  in  i. 

From  O,  with  radius  O  i,  describe  a  circle  cutting  the 
lines  A  B  and  c  d  in  j  k  and  l. 

From  these  centres,  with  radius  i  d,  describe  the  four 
required  circles. 

Fig.  119.  To  INSCRIBE  SEVEN  EQUAL  CIECLES  IN 
A  GIVEN  CIRCLE. 

Round  the  circumference  of  the  circle  set  off  the 
radius,  thus  dividing  it  into  six  equal  parts,  a,  b,  c,  d, 
E,  F,  and  draw  the  radii. 


Divide  one  of  the  radii,  as  o  a,  into  three  equal  parts, 
viz.,  o  G,  G  H,  and  h  a. 

From  o,  with  radius  o  g,  describe  the  central  circle. 

From  o,  with  radius  o  h,  describe  a  circle  which, 
cutting  the  radii,  will  give  the  points  i,  J,  k,  l,  and  m. 

From  these  points,  with  radius  o  g,  describe  the  six 
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circles,  each  of  which  will  touch  the  central  circle,  two 
others,  and  the  containing  circle. 

Fig.  120.     To  DRAW  A  PERFECT  ELLIPSE  BY  MEANS 

OF  A  PIECE  OF  STRING  AND  PINS ;  a  method  of  great 
service  to  painters,  and  to  artisans  generally. 

Place  the  given  diameters  a  b  and  c  d,  at  right  angles 
to  each  other  at  their  centres  e. 

From  c,  with  radius  e  a,  cut  the  long  diameter 
in  F  F. 

These  two  points  f  f,  are  called  the  foci  of  the 
ellipse. 


Place  a  pin  in  each  of  these,  and  another  in  d.  Pass 
a  string  round  the  three  pins,  and  tie  it  securely,  thus 
forming  a  triangle  of  string,  f,  f,  d. 

Take  out  the  pin  at  d,  and  substitute  a  pencil,  which 
may  be  drawn  along,  moving  within  the  loop,  and  the 
point  will  thus  trace  a  perfect  ellipse. 
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Fig.  121.    To  DRAW  AN  ELLIPSE  ;  the  diameters 

A  B  AND  C  D  BEING  GIVEN. 

Place  the  diameters  a  b  and  c  d,  at  right  angles  to 
each  other,  intersecting  in  e. 

Find  the  foci  f,  f,  as  in  the  last  figure. 

Between  e  and  f,  mark  off  any  number  of  points,  as 
1,  2,  3,  4,  6. 

It  is  advisable  that  these  points  should  be  nearer 
together  as  they  approach  f. 

From  F,  F,  with  radius  1  a,  describe  the  arcs  g,  g  ;  g,  g. 
From  F,  F,  with  radius  1  b,  describe  the  arcs  h,  h  ; 

H,  H. 


Fig.  121. 

The  arcs  h,  h  ;  h,  h,  will  intersect  the  arcs  g,  g  ; 
g,  G  in  I,  I ;  I,  I,  and  these  will  be  four  points  in  the  curve. 

Proceed  to  strike  arcs  from  f  f,  first  with  2  b,  and 
then  with  2  a,  and  these  intersecting  will  give  four  more 
points. 

When  arcs  have  been  struck  with  the  lengths  from 
all  the  points  to  a  and  b,  the  curve  of  the  Ellipse  must 
be  traced  by  hand  through  the  intersections. 
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Fig.  122.  To  CONSTRUCT  A  SEMI-ELLIPTICAL  ARCH,  OF 
WHICH  A  B  IS  THE  SPAN,  AND  C  D  THE  HEIGHT. 

At  A  and  b  erect  perpendiculars,  and  at  d  draw  a 
horizontal,  thus  constructing  the  rectangle  a  b  f  e. 

Divide  c  a,  and  c  b,  into  any  number  of  equal  parts. 

Divide  a  e,  and  b  f,  into  a  corresponding  number  of 
equal  parts. 

Number  the  parts  as  in  the  figure. 

Produce  d  c,  and  make  c  g,  equal  to  c  d. 


Fig.  122. 

From  D,  draw  lines  to  the  points,  1,  2,  3,  4,  5,  in  the 
lines  E  A  and  f  b. 

From  G,  draw  lines  through  the  points  1,  2,  &c.,  in 
the  line  a  b,  and  produce  these  lines  until  they  cut  those 
of  corresponding  numbers  drawn  from  d,  to  the  points 
iu  the  lines  e  a  and  f  b. 

Thus  : — G  1  will  cut  d  1  in  a. 
,,       G  2    „    ,,    D  2  ,,  b, 
„       G  3    „    „    D  3  „ 
s,       G  4    „    „    D  4  „  d. 
p 
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The  curve  is  to  be  drawn  through  these  intersections. 

Strictly  speaking,  no  portion  of  an  ellipse  is  a  part 
of  a  circle,  and  the  curve  cannot  therefore  be  drawn 
with  compasses  so  as  to  be  mathematically  correct ; 
there  are,  however,  many  ways  in  which  figures  nearly 
approximating  to  ellipses  may  be  drawn  by  arcs  of 
circles  ;  and  as  these  are  very  useful  for  general  prac- 
tical purposes,  the  following  three  methods  are  given. 

Fig.  123.  To  DESCRIBE  AN  ELLIPTICAL  FIGURE 

WHEN  ONE  DIAMETER,  A  B,  IS  GIVEN. 

Divide  A  b  into  four  equal  parts. 
From  c  and  d,  with  radius  c  A.or  d  b,  describe  circles 
touching  each  other  in  e. 


Fig.  123. 


From  c  and  d,  with  radius  c  d,  describe  arcs  cutting 
each  other  in  f  and  g. 

Draw  lines  g  c,  g  d,  f  c,  and  f  d,  and  produce  them 
until  they  cut  the  circles  in  h,  i,  J,  and  k. 

From  f  and  g,  with  radius  f  k  or  g  i,  draw  arcs 
uniting  h  with  i,  and  J  with  k,  which  will  complete 
the  figure. 
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Fig.  124.  To  CONSTRUCT  AN  ELLIPTICAL  FIGUEE 

BY  MEANS  OF  ARCS  OF  CIRCLES. 

Place  the  two  given  diameters,  A  b  and  c  d,  at  right 
angles  to  each  other,  at  their  centres  e. 

From  A,  set  off  a  f,  equal  to  c  d. 

Divide  f  b  into  three  equal  parts  (1,  2,  3) 

Set  off  two  of  these  parts  on  each  side  of  e,  viz.,  E  o 
and  E  G. 


From  G,  G,  with  radius  g,  g,  describe  arcs  cutting 
each  other  in  h,  h. 

From  H,  H,  draw  lines  through  g,  g,  and  produce 
them. 

From  H,  H,  with  radius  h  c,  or  h  d,  describe 
arcs  meeting  the  lines  drawn  from  h,  h,  in  i,  j, 
and  L. 

From  G  and  g,  with  radius  g  b,  describe  arcs  meet- 
ing the  points  i,  J,  k,  l,  which  will  complete  the  figure. 

p  2 
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Fig.  125.  To  CONSTRUCT  AN  ELLIPTICAL  FIGURE 

BY  MEANS  OF  TWO  SQUARES,  A  B  C  D,  AND  B  D  E  F. 

Draw  diagonals  in  each  of  the  squares,  intersecting 
each  other  in  g  and  h. 

From  B,  with  radius  b  c,  describe  the  arc  c  e. 


Fig.  125. 


From  D,  with  the  same  radius,  describe  the  arc 

A  F. 

From  G,  with  radius  g  c,  describe  the  arc  c  a. 
From  H,  with  the  same  radius,  describe  the  arc  e  f, 
which  will  complete  the  figure. 

Fig.  126.  To  CONSTRUCT  AN  OVAL,  THE  WIDTH, 
A  B,  BEING  GIVEN. 

Bisect  A  B  by  the  line  c  d^  cutting  a  b  in  e,  and  from 
E,  with  radius  E  a,  draw  a  circle  cutting  c  d  in  f. 

From  A  and  b,  draw  lines  through  f,  and  produce 
them  indefinitely. 

From  A  and  b,  with  radius  a  b,  draw  arcs  cutting  the 
last  two  lines  in  g  and  h. 
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From  F,  with  radius  f  g,  describe  the  arc  g  h,  to  meet 
the  arcs  a  g  and  b  h,  which  will  complete  the  figure. 

Fig.  127.  To  DIVIDE  THE  SPACE  CONTAINED  BETWEEN 
THE  LINES  A  B  AND  C  D,  INTO  EQUAL  PARTS,  BY  MEANS 
OF  LINES  PARALLEL  TO  A  B. 

Draw  the  line  e  f,  perpendicular  to  A  b,  and  set  ofi* 
on  it  equal  lengths  corresponding  to  the  number  of 
spaces  with  which  a,  b,  c,  d,  is  to  be  divided,  viz.,  1  to 
8.    These  spaces  may  be  any  size,  but  must  be  equal. 

From  E,  with  radius  E  8,  describe  an  arc  cutting  c  d  in  g . 

Draw  E  G. 

From  E,  with  radius  E  7,  E  6,  e  5,  etc.,  describe  arcs 
cutting  E  G  in  h,  i,  j,  k,  l,  m  and  n. 

Draw  lines  parallel  to  a  b  through  these  points,  and 
the  space  will  be  divided  as  required. 

Fig.  128.   To  DRAW  a  circle  of  a  given  radius, 

WHICH  SHALL  TOUCH  ANOTHER  GIVEN  CIRCLE  AND  A 
STRAIGHT  LINE. 


Fig.  128. 


V  ' 
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Let  A  be  the  given  circle,  b  c  tlie  straight  line,  and 
D  E  the  radius  of  the  required  circle. 

From  o,  the  centre  of  the  given  circle,  draw  a  radius, 
and  produce  it. 

From  the  periphery  *  of  the  circle,,  and  on  this  radius, 
set  off  F  G,  equal  d  e. 

From  o,  with  radius  o  g,  describe  an  arc. 

At  any  point,  as  h,  draw  a  line  at  right  angles  to  b 
c,  and  equal  to  d  e,  viz.,  h  i. 

From  I,  draw  a  line  parallel  to  b  c,  cutting  the  arc 
drawn  from  o  in  j. 

From  J,  with  the  required  radius,  describe  a  circle, 
which  will  touch  the  given  circle  and  straight  line. 

Fig.  129.  To  DRAW^  A  CIRCLE  OF  A  GIVEN  RADIUS 
D  E,  W^HICH  SHALL  TOUCH  BOTH  LINES  OF  AN  ANGLE 
ABC. 


Bisect  the  angle  by  the  line  b  f. 
On  either  of  the  lines  of  the  angle  erect  a  perpendicular 
equal  to  the  given  radius  d  e,  viz.,  d  e, 

*  Periphery,  the  circumference  or  bounding-line  of  a  circle. 
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From  draw  a  line  parallel  to  b  c,  cutting  the  bi- 
secting line  in  o. 

From  o,  with  the  given  radius,  draw  the  circle,  which 
will  touch  both  the  lines  of  the  angle. 


Fig.  130.  To  DRAW  A  CIRCLE  W^HICH  SHALL  TOUCH 
BOTH  LINES  OF  AN  ANGLE,  AND  SHALL  PASS  THROUGH 
A  GIVEN  POINT  P. 


Fig.  130. 

Let  A  B  c  be  the  given  angle,  and  p  the  given  point, 
through  which  the  required  circle  is  to  pass. 

Bisect  the  angle  A  b  c,  by  the  line  b  d. 

From  any  point  in  b  d,  as  E,  draw  a  circle,  touching 
both  lines  forming  the  angle. 

From  B,  draw  a  line  through  p,  cutting  this  circle  in  f. 

Join  F  to  E,  the  centre  of  the  circle. 

From  p,  draw  a  line  parallel  to  f  e,  cutting  b  d  in  g. 

From  G,  draw  a  line  perpendicular  to  a  b,  viz.,  g  h. 

Then,  with  radius  g  h,  which  will  be  found  equal  to 
g  p,  describe  a  circle  which  will  touch  both  lines  form- 
ing the  angle. 


CHAPTER  XXXVII. 


ELEMENTAEY  PERSPECTIVE,  SPECIALLY  ADAPTED  FOR 
LETTER  AND  SIGN  PAINTERS. 

In  our  lessons  in  Practical  Greometry  we  have  shown 
the  construction  of  plane  figures,  namely,  such  as  are  sup- 
posed to  consist  of  length  and  breadth  only,  or  at  least 
to  have  so  little  thickness  that  it  cannot  be  taken  into 
consideration  in  a  representation  ;  and  we  have  further 
assumed  that  the  figures  are  placed  immediately  in 
front  of  and  parallel  to  the  spectator,  so  that  the  forms 
are  rendered  according  to  their  exact  geometrical  pro- 
portions. 

Perspective  enables  us  to  show  the  solidity  of  objects, 
and  to  represent  them  under  the  various  changes  in  ap- 
pearance caused  by  any  alteration  in  their  position  or 
that  of  the  spectator,  thus — 

A  Geometrical  drawing  renders  the  form  as  it 
IS ;  Perspective,  represents  it  as  it  appears. 

This  study  is  the  basis  of  all  object- drawing.  It  is 
the  Grammar  of  Art  as  a  universal  language,  and,  thus 
considered,  its  importance  cannot  be  overrated.  The 
sign  painter  (properly  so  called)  is  frequently  asked  to 
paint  some  illustration  bearing  on  the  trade  carried  on 
in  the  establishment ;  the  letter  painter  is  constantly  re- 
quired to  give  the  appearance  of  solidity  to  the  letters 
so  that  they  may  seem  to  be  raised  above  the  architrave, 
or  surface  on  which  they  are  painted  ;  and  the  necessity 
for  a  knowledge  of  the  principles  of  Perspective  in  these 
branches  will  thus  be  obvious. 

It  is  not  intended  to  enter  here  upon  the  theory  of 

p  3 
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Perspective  further  than  is  required  to  enable  the  student 
to  comprehend  the  elementary  studies  in  this  brief  course. 
For  further  instruction  we  must  refer  him  to  works 
specially  devoted  to  the  subject. 

When  we  open  our  eyes,  a  flood  of  light  enters ;  and 
the  rays  which  pass  from  every  part  of  the  surfaces  of 
the  objects  by  which  we  are  surrounded,  proceed  in 
jtraight  lines  to  the  eye  of  the  spectator. 

We  know  (1.)  That  it  is  because  of  the  rays  of  light 
that  we  see  an  object,  because  if  the  room  were  darkened, 
although  the  object  might  remain  unchanged,  we  could 
not  see  it.  (2.)  That  the  rays  are  reflected  from  every  part 
of  the  object,  because,  though  we  cannot  see  some  por- 
tions, they  will  be  visible  to  persons  diflerently  placed  in 
the  apartment.  (3.)  That  the  rays  converge  to  the  eye 
in  straight  lines,  because  we  can  only  see  such  parts  of 
the  object  as  could  be  connected  by  straight  lines  with 
our  eye. 

To  test  this  last  statement,  let  a  thread  be  pinned  to 
each  corner  of  a  block  of  wood  or  book,  then,  if  all  these 
be  gathered  to  the  eye,  it  w411  be  found  that  those  sides 
only  will  be  visible  from  which  the  threads  proceed, 
without  being  turned  round  any  one  of  the  edges. 

The  view  of  the  object  is  thus  altered  with  every 
change  in  the  position  of  the  spectator. 

The  surface  on  which  the  drawing  is  to  be  made 

IS  CALLED  THE  PiCTURE  PlANE. 

It  is  supposed  to  be  transparent,  and  (as  a  rule)  to  be 
placed  vertically  between  the  spectator  and  the  object 
to  be  delineated,  the  rays  passing  through  it  to  the  eye. 

Thus,  let  it  be  supposed  that  a  sheet  of  glass  is  placed 
on  its  edge  on  the  table,  the  spectator  taking  his  position 
on  one  side  of  it,  and  a  cube  standing  on  the  other,  then, 
if  threads  attached  to  the  angles  of  the  cube  were  made 
to  pass  through  small  holes  in  the  glass,  the  lines  unit- 
ing such  holes  would  give  the  perspective  form  visible 
to  the  spectator. 

The  BOTTOM  line  of  the  picture  is  called  the 
Picture  Line. 

The  view  of  the  object  is  in  the  first  place  afiected  by 
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the  circumstance  of  its  being  situated  above  or  below 
the  eye  of  the  spectator,  and  a  line  called  the  horizontal 
line  is  therefore  drawn  across  the  picture. 

The  Horizontal  Line  represents  the  level  of  the 

EYE  OF  the  spectator  IN  RELATION  TO  THE  OBJECT. 

If  the  object  be  lower  than  the  eye  of  the  spectator, 
as  a  stool  or  box  placed  on  the  ground,  the  top  will  be 
seen  ;  if  above  the  eye,  as  a  bird-cage  suspended,  the 
underneath  surface  will  be  visible.  When  therefore  it 
is  required  to  represent  an  object  below  the  level  of  the 
eye,  it  must  be  placed  under  the  horizontal  line ;  if  above 
the  spectator,  it  must  be  placed  in  the  upper  part  of  the 
picture,  higher  than  the  horizontal  line. 


C  I  2  3D 


Fig. 131. 

The  knowledge  of  the  height  of  the  object  will  not 
however  be  sufficient,  for  the  view  would  of  course  be 
altered  according  as  it  might  be  placed  on  the  left  or 
right  side  of  the  spectator.  The  representation  is  in  this 
respect  governed  by  the  situation  of  the  Point  of  Sight. 

The  Point  of  Sight,  is  the  point  in  the  horizontal 

LINE  which  is  DIRECTLY  OPPOSITE  THE  EYE  OF  THE 
SPECTATOR. 
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All  lines  which  in  the  object  are  at  right 
angles  to  the  picture,  viz.,  such  as  run  directly 
from  the  spectator  into  the  distance,  must  in  the 
representation  be  drawn  to  the  point  of  sight. 

The  above  principles  are  exemplified  in  Fig.  131,  in 
whicli  A  B  is  the  Horizontal  Line,  c  d  the  Picture  Line, 
and  s  the  Point  of  Sight. 

The  three  cubes  or  blocks  are  supposed  to  be  about 
2  ft.  high,  whilst  the  eye  of  the  spectator  is  about  6  ft. 
from  the  ground,  the  spectator  being  placed  immediately 
opposite  to  the  point  of  sight  s. 

It  will  be  clear  that,  under  these  circumstances,  since 
all  the  cubes  are  below  the  eye  of  the  spectator,  the  tops 
of  all  of  them  will  be  seen.  As  No.  1  is  on  the  left  of 
the  spectator,  its  right  side  will  be  visible,  the  opposite 
view  being  obtained  of  No.  3,  which  is  on  the  right 
side,  whilst  neither  side  of  No.  2  is  visible,  as  it  is 
immediately  in  front  of  the  spectator. 

But  the  student  should  inquire,  Where  are  the  sides 
of  the  cube  No.  2  ? "  and  he  will  ascertain  this  by 
imagining  it  to  be  transparent,  when  all  the  hidden 
lines  will  appear  in  their  places. 

The  whole  of  the  conditions  would  be  similarly 
worked  out  if  the  objects  were  placed  above  the  hori- 
zontal line,  in  which  case  their  under  sides  would  be 
visible. 

'  The  difficulty  which  the  student  will  now  feel  is  in 
deciding  on  the  positions  of  the  distant  lines  of  the 
cubes  ;  for  it  will  be  clear,  that  if  they  were  placed  near 
the  fronts  of  the  objects,  they  would  give  the  appear- 
ance of  thin  slabs  of  wood  or  stone ;  and  if  they  were 
placed  very  far  back,  the  drawing  would  represent  a 
long  back  of  timber,  the  end  of  which  was  presented  to 
view. 

The  necessary  dimensions  are  represented  by  means 
of  the  points  of  distance. 

The  Points  of  Distance  represent  the  distance 
OF  eye  from  the  picture. 

We  now  proceed  to  illustrate  the  uses  of  the  Point  of 
Sight  and  Points  o;^  Distance. 


PERSPECTIVE  FOR  LETTER  AND  SIGN  PAINTERS.  325 


We  have,  in  our  course  of  Practical  Geometry, 
explained  the  uses  of  the  scale,  and  we  shall,  in  the 
following  studies,  put  into  practice  the  instructions 
previously  given.  The  present  study  is  worked  to  the 
scale  of  J  in.  to  the  foot.  The  student  will,  however, 
in  every  case  adopt  a  much  larger  scale  than  is  possible 
within  the  limits  of  these  diagrams,  in  order  that  all  the 
minute  details  which  occur  may  be  clearly  worked 
out. 


C  i  f  A 

Fig.  132. 


It  must  further  be  impressed  on  the  mind  of  the 
student,  that  he  will  not,  by  merely  copying  diagrams, 
however  numerous,  learn  principles.  The  drawings  are 
mere  illustrations,  to  aid  the  explanation  given  in  words, 
and  will  only  be  thoroughly  comprehended  when  the 
principles  are  applied.  It  is  absolutely  necessary  that 
the  sizes,  proportions,  and  positions  of  the  objects  should 
be  varied,  and  the  views  worked  out  under  numerous 
changes  of  conditions  ;  unless  this  be  done,  the  time  spent 
in  copying  the  diagrams  will  be  wasted.  The  height 
of  the  spectator  is  in  the  present  study  supposed  to 
be  6  ft.  The  Horizontal  line  must  therefore  be  ruled 
at  that  distance  above  the  picture  line.  The  Point 
of  Sight  may  be  fixed  at  s,  and  the  point  of  distance  at 
D,  viz.,  12  ft.  from  s.    The  object — a  cube,  the  faces 
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of  which  are  4  ft.  square — is  to  be  placed  at  5  ft,  on 
the  left  of  the  spectator.   From  the  Point  of  Sight  draw 
the  perpendicular  s  a,  and  from  a  mark  a  5,  at  5  ft. 
along  the  picture  line.    At  b  draw  the  square  b  c  e 
representing  the  front  of  the  cube. 

Now  it  has  already  been  explained  that  all  lines  at 
right  angles  to  the  picture  plane  are  to  be  drawn  to  the 
Point  of  Sight,  and  the  direction  of  the  edges  of  the 
cube  is  thus  indicated.  From  b,  d,  and  e  draw  lines  to 
the  Point  of  Sight,  viz.,  b  d  s,  and  e  s.  It  is  now 
required  to  cut  off  a  portion  of  each  of  these  which 
shall  represent  the  perspective  thickness  of  the  object. 

Now,  in  this  instance,  the  real  width  of  the  distant  side 
is  equal  to  that  of  the  front,  or  any  other  of  the  sides. 
Therefore,  from  b  set  off  on  the  picture  line,  between 
b  and  a,  the  length  6 /equal  to  b  c.  From f  draw  a  line 
to  the  one  Point  of  Distance  d,  cutting  the  line  b  s  in  ff. 
At  g  erect  a  perpendicular,  cutting  the  line  <^  ^  in  k. 
At  k  draw  the  horizontal  k  i.  Strengthen  the  lines 
between  the  points  b  d  e  i,  thus  completing  the 
view. 

In  order,  however,  to  account  for  the  lines  which  are 
not  visible  in  the  present  view^  draw  a  line  from  c  to 
the  Point  of  Sight.  Draw  also  a  horizontal  from  g,  and 
a  perpendicular  from  ^,  both  meeting  c  s  at  J.  Then 
cj,  ij,  and  g  j  will  be  the  distant  edges  of  the  cube, 
which  would,  in  an  opaque  object,  be  invisible  from  the 
present  position  of  the  spectator. 

After  this  figure,  the  student  should  practise  putting 
into  perspective  rectangular  objects  of  different  dimen- 
sions, applying  the  principle  here  illustrated. 

The  real  length  of  the  distant  side,  whatever  that  may 
be,  being  set  off  on  the  picture  line  from  the  nearest 
angle  of  the  object^  and  a  line  being  drawn  from  the 
point  so  fixed  to  the  Point  of  Distance,  the  point  at  which 
the  line  drawn  to  the  Point  of  Distance  cuts  that 
previously  drawn  to  the  Point  of  Sight  will  be  the 
position  of  the  distant  end  of  the  object. 

The  cubes  shown  in  the  last  illustration  are,  however, 
all  in  the  immediate  foreground,  and  it  is  intended  in  the 
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present  lesson  to  show  the  method  of  putting  objects 
into  Perspective  when  standing  at  certain  distances 
back,  or,  as  it  is  termed,  within  the  picture/^  Fig.  133. 
(I.)  This  is  merely  a  further  working  out  of  the  method 
by  which  the  positions  of  the  distant  edges  of  the  cube  in 
the  last  study  were  ascertained.  Let  the  height  of  the 
spectator  be  4  ft.  (scale  ^  in.  to  the  foot),  and  his  dis- 
tance 5  ft. 
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Fig.  133. 


(III.) 


It  is  required  to  put  into  Perspective  a  single  lino 
2  ft.  long,  lying  parallel  to  the  plane  of  the  picture 
at  3  ft.  on  the  left  of  the  spectator,  and  1  ft.  within 
the  picture.  Draw  the  perpendicular  s  A.  From  a  set 
off  at  3  ft.  (the  distance  which  the  line  is  to  be)  on  the 
left  of  the  spectator.  From  b  set  off  b  c,  representing 
the  real  length  of  the  line  (viz.,  2  ft.)  as  it  would  be  if 
in  the  immediate  foreground,  and  from  c  and  b  draw  lines 
to  the  Point  of  Sight. 

Now  it  will  be  clear  that  as  the  whole  length  of  the 
line  is  contained  between  the  two  lines  drawn  to  the 
point  of  sight  from  c  and  6,  and  as  these  two  are  the 
respective  representatives  of  two  lines  equally  apart 
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throughout  their  whole  length,  any  horizontal  drawn 
between  them  would  represent  the  line  d  c  Sit  some 
undefined  distance  within  the  picture,  and  it  only- 
remains  to  remind  the  student  of  the  method  of  fixing 
definitely  any  required  point. 

From  b  set  ofl' d  1  ft.,  the  distance  at  which  it 
is  required  that  the  line  shall  lie  within  the  picture,  and 
from  d  draw  a  line  to  the  Point  of  Distance,  cutting  b  s 
in  e.  Draw  e y*  parallel  to  the  picture  line,  and  it  will 
be  the  perspective  representation  of  the  line  c  b,  when 
lying  at  1  ft.  within  the  picture. 

It  is  now  required  (II.)  to  put  into  Perspective  a  per- 
pendicular, 3  ft.  high,  (J  in.  to  the  foot),  standing  at 
1  ft.  on  the  left  of  the  spectator,  and  2  ft.  within  the 
picture. 

Set  off*  the  point  ^  at  1  ft.  on  the  left,  draw  the 
perpendicular  ^  A  3  ft.  high  and  from  and  h  draw 
lines  to  the  Point  of  Sight. 

It  will  be  evident,  that  as  the  perpendicular  recedes 
into  the  distance,  its  extremities  will  move  between 
these  two  lines,  which  are,  as  it  were,  the  upper  and 
lower  boundaries  of  a  wall  extending  from  the  spectator 
into  space,  and  of  this  plane  the  required  line  would 
form  a  part.  The  question  for  solution  is,  where  to  draw 
the  perpendicular. 

From  gf  set  ofi"  ^  i,  equal  to  the  required  distance  of 
the  perpendicular  within  the  picture,  and  from  i  draw 
a  line  to  the  Point  of  Distance,  cutting  gi  s  inj.  At  J 
draw  the  perpendicular  J  which  will  be  the  perspec- 
tive representation  required. 

To  apply  this  system  in  putting  into  Perspective  a 
cubical  block  (III.),  the  base  of  which  is  2  ft.  square,  and 
the  height  of  which  is  7  ft.,  when  standing  at  3  ft.  on 
the  right  of  the  spectator,  and  1  ft.  within  the  picture. 

From  A  set  off*  3  ft.  to  and  from  I  set  off  I  m,  repre- 
senting the  real  width  of  the  base,  then  from  I  and  m 
draw  lines  to  the  Point  of  Sight.  From  I  set  off  I  n, 
the  distance  (1  ft.)  which  the  object  is  to  stand  within 
the  picture,  and  draw  a  line  to  the  Point  of  Distance, 
cutting  Isin  0,  then  op  will  be  the  front  edge  of  the  base 
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of  the  object.  The  line  drawn  from  ntoB  will  cut  msvuq. 
Draw  the  horizontal  q  r,  which  will  give  the  perspec- 
tive representation  of  the  base  of  the  object.  At  o  and 
p  draw  perpendiculars  of  indefinite  height.  Then  at  / 
erect  a  perpendicular  of  the  true  height  (7  ft.),  viz.,  I  s. 
From  s  draw  a  line  to  the  Point  of  Sight,  cutting  the 
perpendicular  o  in  t.  At  t  draw  a  horizontal,  and  at  p  a 
perpendicular  meeting  the  horizontal  in  u.  Then  o  t  up 
will  be  the  perspective  front  of  the  figure.  At  r  erect 
a  perpendicular  meeting  ^  s  in  t?,  draw  u  s  and  v  Wy 
which  will  complete  the  representation. 

The  lines  appertaining  to  the  object  may  be  strength- 
ened, in  order  that  they  may  be  distinguished  from  those 
used  in  construction. 

fill.) 


Fig.  134, 


The  methods  shown  apply,  of  course,  to  objects 
placed  either  partially  or  entirely  above  the  level  of  the 
eye  of  the  spectator,  as  well  as  those  below  it.  This 
is  exemplified  in  the  following  studies.  In  these  the 
lines  of  construction  are  shown  ;  but  beyond  the  mere 
description  it  is  not  intended  to  give  the  student  any 
details  as  to  measurements,  as  it  is  hoped  he  will 
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be  able  to  apply  the  principles  taught,  and  to  work  oul 
the  subjects  without  any  further  aid. 

The  subjects  represented  are — (I.)  Three  square 
columns  of  equal  height,  standing  in  a  line  at  right 
angles  to  the  plane  of  the  picture,  and  at  equal  distances 
from  each  other.  (II.)  A  square  slab  placed  on  its  edge, 
its  surface  being  at  right  angles  to  the  picture;  and 
(III.)  a  plank  placed  above  the  eye  of  the  spectator, 
its  surface  being  horizontal,  and  its  length  at  right 
angles  to  the  picture  plane. 
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Fig.  135. 


Perspective  does  not  deal  with  curved  lines  and 
circles  in  their  separate  form.  It  is  necessary  that  they 
should  be  enclosed  by  straight  lines,  and  that,  by 
causing  these  to  intersect,  points  should  be  found 
through  which  the  curve  passes. 

It  is  now  required  to  put  the  circle  in  Fig.  135  into 
Perspective.  In  order  to  do  this,  enclose  it  in  a  square 
A  B  c  D,  draw  the  diagonals  a  d  and  w  c,  and  through 
their  intersection  draw  the  lines  e  f  and  g  h. 
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In  this  case  the  height  of  the  spectator,  the  Point 
of  Sight,  and  the  Point  of  Distance  have  been  arbi- 
trarily fixed. 

Having  prepared  the  original  circle  as  above,  proceed 
to  put  the  enclosing  figure  into  Perspective.  Draw  the 
perpendicular  a  c,  equal  to  A  and  from  a  and  c  draw 
lines  to  the  Point  of  Sight.  From  a  set  ofl*  a  equal 
to  a  (or  A  c).  From  b  draw  a  line  to  the  Point  of 
Distance,  cutting  a  S,  in  b\  At  V  erect  a  perpendi- 
cular^ cutting  c  Sy  in  d.  Then  the  figure  aV  c  d  will 
be  the  perspective  representation  of  the  square  a  b  c  d. 

In  this  figure  draw  the  diagonals  a  d  and  U  c.  From 
e  draw  a  line  {e  s)  to  the  Point  of  Sight. 


A_  E  F  C   H  B 


Fig.  136. 

From  a  set  off  a  k,  equal  to  a  h,  or  half  of  the  side  of 
the  square ;  and  from  k  draw  a  line  to  the  Point  of 
Distance,  cutting  a  s,  in  h\  At  h'  erect  a  perpendicular 
k  g,  passing  through  the  intersection  of  the  diagonals. 

Returning  now  to  the  original  figure,  draw  the  lines 
I  J  and  K  L,  through  the  points  in  which  the  diagonals 
cut  the  circle,  viz.,  m  n  o  p. 
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In  the  perspective  view  mark  from  a  and  c  the  dis- 
tances a  k  and  c  i,  equal  to  a  k  and  c  i  in  the  original 
figure  ;  and  from  these  points  draw  lines  (^  j  and  k  I) 
to  the  Point  of  Sight,  cutting  the  diagonals  in  m  n 
op. 

It  will  thus  be  seen  that  the  whole  rectilinear  figure, 
with  the  eight  points  through  which  the  circle  passes, 
has  been  put  into  perspective ;  and  now  the  elliptical 
figure,  which  will  be  the  representation  of  the  circle,  is 
to  be  drawn  through  these  points.  It  should  at  first  be 
lightly  sketched,  and  great  care  should  be  taken  to  obtain 
a  smooth  curve  which  shall  pass  through  the  given 
points  without  appearing,  as  it  were,  bent  out  of  its 
proper  form  in  doing  so. 

Fig.  136  shows  the  method  of  putting  into  Perspec- 
tive a  square  surface  divided  into  a  number  (in  this  case 
twenty-five)  of  smaller  squares. 

Draw  the  line  a  b,  equal  to  one  side  of  the  required 
square.  From  a  and  b  draw  lines  to  the  Point  of  Sight, 
and  also  from  the  same  points  draw  lines  to  the  opposite 
Points  of  Distance.  Then  the  line  from  a  will  cut  b  s  in 
D,  whilst  the  line  from  b  will  cut  a  s  in  c.  Join  c  d, 
then  A  B  c  D  will  be  the  perspective  representation  of  the 
containing  square^  with  the  two  diagonals  a  d  and  b  c. 
Divide  a  b  into  five  equal  parts,  in  the  points  e  f  g  h, 
and  from  these  draw  lines  cutting  the  diagonals  in  i  i, 
J  J,  K  K,  L  L.  Through  these  points  draw  lines  parallel 
to  A  b,  which  will  divide  the  figure  into  twenty-five 
portions,  representing  squares  in  various  positions  in 
relation  to  the  Point  of  Sight.  By  drawing  lines  from 
D  and  c,  cutting  a  s  and  b  s  in  m  and  n,  and  joining 
these  points  by  the  line  m  n,  the  perspective  represen- 
tation of  another  square  is  obtained,  and  in  this  manner 
the  study  may  be  continued  so  as  to  cover  a  ceiling  of 
anj^  dimensions  ;  or  if  the  Point  of  Sight  be  placed  above 
the  figure,  a  tesselated  floor  will  be  delineated. 

Fig.  137.  In  this  study  a  square  frame  is  repre- 
sented. It  is  supposed  to  be  made  of  square  wood,  and 
to  be  placed  on  the  left  of  the  spectator,  and  above  the 
level  of  the  eye.    This  figure  has  an  important  bearing 
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on  the  Perspective  of  letters,  and  will  therefore  be  con- 
sidered in  various  forms  in  the  following  examples. 


Fig.  137. 


Having  drawn  the  square  a  b  c  d,  and  having  fixed 
the  Point  of  Sight  and  the  Point  of  Distance^  draw 
lines  from  each  of  the  angles  to  the  point  of  sight.  Now 
from  A  set  off  a  e,  equal  to  the  real  thickness  of  the 
wood  of  which  the  frame  is  made.  From  e  draw  a  line 
to  the  Point  of  Distance,  cutting  the  line  drawn  from  a 
to  the  point  of  sight  in  f.  From  f  draw  a  line  parallel 
to  A  B,  and  meeting  the  line  drawn  from  b  to  the  point 
of  sight  in     and  draw  the  perpendicular  g  h. 

The  drawing  will  now  represent  a  square  slab  ;  and 
when  it  has  been  ascertained  to  be  thus  far  correct,  it  is 
to  be  completed  in  the  following  manner  : — 

Draw  the  inner  square  a  b  c  dy  the  distance  between 
the  sides  of  which,  and  those  of  the  outer  square,  being 
equal  to  the  real  thickness  of  the  wood  (viz.,  a  e). 

From  d  draw  a  line  to  the  Point  of  Sight.  From  d  set 
off  d  e,  equal  to  a  e,  and  draw  a  line  from  e  to  the  Point 
of  Distance,  cutting  the  last  drawn  line  in  f.    From  f 
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draw  lines  parallel  to  d  c  and  d  a,  which  will  complete 
the  figure. 

Fig.  138.  In  this  figure  we  proceed  to  show  how  the 
object  is  to  be  rendered  in  Perspective,  when  placed  so 
that  the  edge,  instead  of  the  square  surface,  is  parallel  to 
the  plane  of  the  picture ;  the  frame  being  placed  below 
the  level  of  the  eye  of  the  spectator.  Draw  the  perpen- 
dicular A  B,  equal  to  the  side  of  the  square,  and  from  a 
and  B  draw  lines  to  the  Point  of  Sight.  From  a  set  off 
on  the  picture  line  the  distance  a  c,  corresponding  with 


Fig.  138. 


A  B  (or  either  of  the  sides  of  the  square),  and  from  c 
draw  a  line  to  the  Point  of  Distance,  cutting  that  drawn 
from  A  to  the  Point  of  Sight  in  d.  At  d  draw  d  e,  which 
will  complete  the  perspective  appearance  of  the  plane 
surface  of  the  square,  placed  at  right  angles  to  the 
picture.  Now  from  a  mark  off  A  f,  representing  the 
thickness  of  the  edge  (or  of  the  wood,  of  which  the 
frame  is  made).  From  f  draw  a  perpendicular,  and 
from  B  a  horizontal  intersecting  in  g.  From  g  draw  a 
line  to  the  Point  of  Sight,  cutting  a  horizontal  drawn 
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from  E  in  ii.  From  a  and  b,  at  distances  equal  to  a  f, 
mark  off  A  i  and  b  and  draw  i  J  and  k  l.  The  small 
squares  f  j  i  a  and  g  b  k  l,  will  then  represent  the 
ends  of  the  two  horizontal  sides  of  the  square  frame. 
Within  c  and  a  mark  off  a  m  and  c  n^  equal  to  A  f,  and 
from  M  and  n  draw  lines  to  the  Point  of  Distance,  cutting 
A  D  in  o  and  p.  From  o  and  p  draw  perpendiculars 
cutting  the  lines  drawn  from  i  and  k  in  q  r  s  t.  From 
J  draw  a  line  to  the  Point  of  Sight,  cutting  a  horizontal 


Fig.  139. 


drawn  from  r  in  u,  and  at  u  erect  a  perpendicular,  thus 
completing  the  view. 

The  inner  square  could  have  been  obtained  by  draw- 
ing diagonals,  and  intersecting  them  by  the  lines  drawn 
from  I  and  k,  thus  obtaining  the  points  q  R  s  t,  and  the 
trouble  of  finding  the  points  m  n  o  p  might  thus  be 
saved ;  but  such  method  would  only  apply  when  the 
figure  is  a  square  and  the  thickness  of  its  four  sides 
equal :  whereas  the  system  shown  in  the  illustration  is 
applicable  to  rectilineal  figures  of  any  proportions.  The 
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method  referring  to  a  square  only  is,  however,  shown 
in  Fig.  139,  which  represents  the  same  object  placed 
horizontally  above  the  level  of  the  eye,  and  on  the  left 
of  the  spectator. 

Draw  the  rectangle  a  b  c  d,  representing  the  edge  of 
the  object,  and  from  c  and  d  draw  lines  to  the  Point  of 
Sight.  From  d  draw  a  line  to  the  Point  of  Distance, 
cutting  the  line  drawn  from  d  to  the  Point  of  Sight  in 
E.  Draw  E  F  parallel  to  c  d,  which  will  complete  the 
underneath  surface  of  the  object.    The  diagonal  c  f  is 
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Fig.  140. 


then  to  be  drawn.  This,  if  continued,  would  meet  the 
horizontal  in  the  second  Point  of  Distance.  From  b 
draw  a  line  to  the  Point  of  Sight,  intersecting  a  perpen- 
dicular drawn  from  f  in  g.  Now  within  c  d  set  off  the 
distances  c  h  and  d  i,  equal  to  A  c,  and  draw  lines  from 
these  points  to  the  Point  of  Sight,  cutting  the  diagonals 
in  J  K  L  M.  At  H  draw  the  perpendicular  h  n,  and 
from  N  draw  a  line  to  the  Point  of  Sight,  cutting  a  per- 
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pendicular  at  l  m  o.  A  horizontal  from  o  will  complete 

the  representation. 

Fig.  140  is  a  further  development  of  the  subject,  the 
frame  being  now  divided  by  cross  pieces  at  right  angles 
to  each  other.  It  will  thus  be  seen  to  contain  the  lead- 
ing principles  of  the  perspective  of  all  the  rectangular 
letters,  such  as  e  r  h  i  l  t  ;  whilst,  by  taking  certain 
portions  of  the  figure  and  rounding  the  angles,  b  c  g  j 
o  p  Q  R  s  T  u  may  be  formed^  and  z  will  result  from 
joining  half  of  the  top  to  half  of  the  bottom  by  oblique 
lines.    The  angular  letters  will  be  treated  of  presently. 

In  commencing  this  study,  draw  the  edge  of  the 
object  A  B  c  D,  and  from  b  and  c  draw  lines  to  the  Point 
of  Sight.  Mark  on  the  picture  line  (the  upper  line  of 
the  picture  plane  being  here  used)  the  length  b  e  equal 
to  B  c.  Draw  a  line  to  the  Point  of  Distance,  cutting  the 
line  drawn  from  b  in  f,  and  draw  the  perpendicular  f  g. 
Next  draw  a  horizontal  at  g,  and  intersect  it  at  h  by  a 
line  drawn  from  d  to  the  Point  of  Sight,  which  will 
complete  the  general  view  of  the  object.  Set  off  from 
B  and  c  the  distances  b  i  and  c  »r,  equal  to  A  b,  and  draw 
lines  from  i  and  j  to  the  point  of  sight. 

Mark  off  within  ^  and  e  the  distances  b  m  and  e  n, 
equal  to  a  b,  and  draw  lines  to  the  Point  of  Distance, 
cutting  B  F  in  o  p.  From  o  and  p  draw  perpendiculars 
cutting  the  lines  drawn  to  the  Point  of  Sight,  from  i  and 
J  in  Q  R  s  T.  From  r  draw  a  horizontal,  and  from  k 
draw  a  line  to  the  point  of  sight,  intersecting  the  last 
in  u'.  From  u  draw  a  perpendicular,  which  will  complete 
the  square  frame,  which  we  now  proceed  to  divide.  In 
the  middle  of  the  space  m  n,  mark  the  points  a  b,  and 
from  these  draw  lines  to  the  Point  of  Distance,  cutting 
B  F  in  c  From  c  and  d  draw  perpendiculars  cutting 
Q  R  in  ^y,  and  s  t  in  ^  h.  Between  i  and  j  mark  the 
points  ij,  and  froDi  these  draw  lines  to  the  Point  of  Sight, 
cutting  Q  s  in  and  /,  and  meeting  in  m  and  n. 
Now  from  o,  r,  and  N  draw  horizontals,  meeting  lines 
drawn  from  k  and  r  in  p  and  u  and  s,  and  perpen-" 
diculars,  drawn  at  these  points^  will  complete  the 
perspective  representation. 

Q 


CHAPTER  XXXVIII. 


THE  PERSPECTIVE  OF  TRIANaLES  AND  POLYGONS. 
Triangles. 

Fig.  141.  It  is  now  intended  to  show  the  method 
of  putting  angular  forms,  such  as  triangles  and  polygons, 
into  perspective ;  and  the  subject  of  the  present  study 


Fig.  UL 


is  an  Equilateral  Triangle,  supposed  to  be  made  of 
three  pieces  of  square  wood. 
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The  geometrical  elevation  of  the  front  of  the  object 
is  given  in  the  right-hand  figure,  a  b  c. 

At  A  in  this  elevation  raise  a  perpendicular,  and  from 
the  apex  of  the  triangle  draw  a  horizontal,  meeting 
this  perpendicular  in  c'  ;  also  from  c  draw  the  perpen- 
dicular c  D. 

The  Point  of  Sight  and  Point  of  Distance  having  been 
fixed,  we  proceed  to  put  the  elevation  of  the  triangle 
into  perspective,  assuming  that  the  one  angle  is  to 
touch  the  picture  line  at  a'.  At  a'  erect  a  perpen- 
dicular, the  height  a'  c  agreeing  with  a  c'  in  the  eleva- 
tion. From  a'  c  draw  lines  to  the  Point  of  Sight, 
and  from  a'  set  ofi*  a'  b  equal  to  a  b  in  the  elevation. 
Divide  a'  b,  on  the  picture  line,  into  two  equal  parts,  in  the 
point  D.  From  b  draw  a  line  to  the  point  of  distance, 
cutting  the  line  drawn  from  a'  to  the  Point  of  Sight  ir 
b'.  From  d  draw  a  line  to  the  Point  of  Distance^ 
cutting  the  line  drawn  from  the  point  of  sight  in  d'. 
At  D  draw  a  perpendicular,  cutting  the  line  drawn  from 
c  to  the  point  of  sight  in  c'.  Strengthen  a'  b',  a'  c'  and 
b'  c',  and  the  figure  thus  formed  w^ill  be  the  perspective 
representation  of  the  triangle  a  b  c. 

The  interior  triangle,  representing  the  width  of  the 
sides,  is  now  to  be  delineated ;  and  before  this  can  be 
done,  it  is  necessary  to  prepare  the  original  triangle, 
as  in  the  former  case.  From  e  draw  a  horizontal 
line  cutting  a  c'  in  e  ,  and  from  the  same  point  draw 
a  perpendicular  cutting  a  b  in  e'^,  also  from  f  draw 
the  perpendicular  r  f',  and  from  g  draw  a  horizontal, 
cutting  A  in  g'.  Now  on  each  side  of  d,  in  the 
I  perspective  view,  set  off  the  distance  d  e"  and  d  f". 
From  e',  on  the  perpendicular,  draw  a  line  to  the  Point 
of  Sight.  From  e"  and  f'  on  the  picture  line  draw  lines 
to  the  Point  of  Distance,  and  from  the  points  where 
these  lines  cut  a  b'  erect  perpendiculars  cutting  the  line 
drawn  from  e"  to  the  Point  of  Sight  in  e  and  f.  From 
G,  in  the  elevation,  draw  g  g',  and  set  off  the  same 
height  on  the  perpendicular  a',  in  the  perspective 
view,  viz.,  a  g.  From  g  draw  a  line  to  the  Point 
of  Sight,  cutting  the  perpendicular     in  g'.  Strengthen 

Q  2 
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the  lines  e  f  g',  which  will  complete  the  inner  tri- 
angle. 

The  figure  here  delineated  is,  however,  only  a  plane, 
and  it  remains  to  give  solidity  to  the  representation. 
We  proceed  to  do  this,  marking  the  points  on  the  back 
in  italics,  corresponding  with  the  capital  letters  desig- 
nating the  same  points  in  the  front. 

From  a',  on  the  picture  line,  mark  off  the  distance 
as  representing  the  real  thickness  of  the  object,  erect 
a  perpendicular,  and  transfer  to  this  line  the  points  e"  g' 
and  c,  viz.,  eg  c.  From  c',  the  apex  of  the  triangle,  draw 
a  horizontal  line,  and  from  c  draw  a  line  to  the  Point  of 
Sight,  cutting  the  last  drawn  line  in  c'.  Draw  a  c\  which 
will  then  give  the  representation  of  the  thickness  of  the 
one  bar  of  the  triangular  frame.  Draw  horizontals  at 
g'  and  r,  and  from  g  and  e  draw  lines  to  the  Point  of 
Sight,  cutting  these  inland  g\  Draw g' f,  strengthen- 
ing only  such  part  of  it  as  would  be  visible,  and 
strengthen  also  the  portion  of  e y  which  is  not  covered 
by  the  front  bar  of  the  frame.  The  view  will  thus  be 
completed. 

Triangles  of  all  kinds  are  put  into  perspective  in  the 
same  manner,  the  proportions  being  laid  down  in  the 
perspective  projection  from  a  cai:efully  prepared  eleva- 
tion of  the  original  figure. 


Polygons. 

Let  it  now  be  required  to  put  into  perspective  a  plane 
Hexagon,  of  which  a  b  c  D  e  f.  Fig.  142,  is  the  elevation, 
the  surface  to  be  represented  as  at  right  angles  to  the 
plane  of  the  picture.  As  in  the  case  of  the  circle,  it  is 
necessary  that  polygons  should  be  enclosed  in  a  rect- 
angular figure,  as  g  h  ij. 

Having  decided  on  the  position  at  which  the  figure  is 
*vO  be  placed,  put  this  enclosing  figure  into  perspective  in 
/)he  following  manner  : — 

At  /  (the  fixed  point)  erect  a  perpendicular,  and  on 
it  mark  the  heights  g'  c  and  c'  corresponding  with 
q  c  and  c  ^  in  the  elevation,  and  from  /  c'  and  H  draw 
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lines  to  the  Point  of  Sight.  Now  from  g  set  off  along 
the  picture  line  the  distances  /  b',  b'  a',  and  a'/  cor- 
responding with  ^  B  A  J  in  the  elevation,  and  from  these 
points  draw  lines  to  the  Point  of  Distance,  cutting  g  s 


Fig.  142. 


in  b"  a"  and  J''.  From  /  a"  and  b"  erect  perpendiculars, 
cutting  the  lines  previously  drawn  from  c'  and  U  in  y 
i  e'  and  d'.  Strengthen  b"  a"  and  e' d',  and  draw  b'  c', 
c'  D,  e'  f,  and  f'  a,  which  will  complete  the  figure. 

Fig.  143  shows  the  method  of  drawing  a  polygon,  in 
this  case  an  Octagon,  when  lying  horizontally  on  the 


ground  plane.  Draw  the  elevation  of  the  Octagon  a  b  c 
D  e  F  G  H,  and  enclose  it  in  the  square  i  j  k  I,  Mark 
on  the  picture  line  the  points  /'  a'  b^  i'  to  correspond  with 
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I  A  B  i  in  the  elevation,  and  from  these  points  draw  lines 
to  the  Point  of  Sight.  From  i'  set  off  c' d'  j,  'correspond- 
ing with  c  dJ  in  the  elevation,  and  from  these  points 
draw  lines  to  the  Point  of  Distance,  cutting  the  line 
drawn  from  i  in  c'^  v"  and  j".  From  these  points  draw 
horizontals,  cutting  the  line  drawn  from  /'  to  the  Point 
of  Sight  in  g'  h',  and  cutting  also  the  lines  drawn 
from  a'  b'  in  e'  and  f'.  Strengthen  a'  b,  c"  d",  e'  f',  and 
g'  and  H,  and  draw  b'  c"  d"  e'  f'  g'  and  h'  a,  which  will 
complete  the  figure. 


CHAPTER  XXXIX 


THE  ELEMENTS  OF  ANGULAE  PERSPECTIVE. 

Having  thus  given  the  student  a  general  insight  into 
the  method  of  putting  objects  in  perspective,  when  their 
sides  are  parallel  with,  or  at  right  angles  to,  the  plane 


Fii^.  144. 


of  the  picture^  we  now  proceed  to  give  a  few  hints  as 
to  the  system  to  be  pursued  when  the  object  is  placed 
angularly  in  relation  to  the  picture. 
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Let  A  B  be  the  Picture  Line,  c  d  the  Honzontal  Line, 
and  s  the  Point  of  Sight.  At  s  draw  a  perpendicular, 
and  set  off  on  it  the  distance  of  the  spectator  from  the 
picture,  thus  obtaining  the  Station  Point  p.  Now  let 
E  F  G  H  represent  the  plan,  or  base  of  a  cube,  placed 
against  a  horizontal  line  i  J,  in  such  a  manner  as  to 
represent  the  position  of  the  cube  in  relation  to  the 
Picture  Plane.  In  other  words,  a  cube  is  supposed  to 
stand  on  E  F  G  H,  and  the  picture  plane  to  stand  on  its 
edge,  on  the  line  i  j.  At  the  Station  Point  p,  draw  a 
horizontal  line,  and  on  the  one  side  of  p  construct  the 
angle  k  p  l,  similar  to  the  angle  i  e  h  in  the  plan, 
and  on  the  other  side  construct  the  angle  m  p  n, 
similar  to  the  angle  J  e  f.*  Produce  the  lines  p  l  and 
p  N,  until  they  intersect  the  horizontal  line.  These 
points  of  intersection  will  be  the  Vanishing  Points  for 
the  respective  pairs  of  sides  of  the  cube,  and  are  called 
V  p  1  and  V  p  2.  From  v  p  1,  with  radius  extending 
from  the  Vanishing  Point  to  the  Station  Point,  describe 
an  arc  cutting  the  horizontal  line,  and  from  v  p  2,  with 
radius  extending  to  p,  describe  another  arc,  also  cutting 
the  horizontal  line.  The  points  where  these  arcs  inter- 
sect the  horizontal  line  are  called  the  Measuring 
Points,  and  are  marked  m  p  1  and  m  p  2,  corresponding 
with  the  Vanishing  Points  from  which  the  respective 
arcs  are  drawn. 

The  preliminary  conditions  having  thus  been  settled, 
the  perspective  projection  is  to  be  proceeded  with. 

Place  the  point  e  (the  angle  of  the  object  which  is 
supposed  to  touch  the  picture  plane)  at  such  a  distance 
on  either  side  of  the  perpendicular  as  the  object  is 
supposed  to  be  situated  either  towards  the  left  or  right 
(in  the  present  study,  it  is  placed  at  e'  on  the  right 
side),  and  from  e'  draw  a  line  to  each  Vanishing  Point. 
Now  from  e'  set  off  e'  f'  and  e'  h',  equal  to  the  lines  e  f 
and  e  H  in  the  plan.  From  f'  draw  a  line  to  m  p  2, 
cutting  e',  V  p  1  in     and  from  h  draw  a  line  to  m  p  1, 

*  For  the  method  of  construcling  an  angle  similar  to  another,  see 
Fig.  94. 
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cutting  e',  V  p  2  in  h.   Strengthen  ^  f  and  e'  ^,  which 

will  be  two  edges  of  the  cube. 

The  following  rule  must  be  borne  in  mind : — 

All  lines  which  in  the  object  are  parallel  to 

EACH  other  vanish  TO  THE  SAME  POINT  IN  THE 
DRAWING. 

On  referring  to  the  plan,  it  will  be  seen  that  f  g  is 
parallel  to  e  h,  and  that  g  h  is  parallel  to  e  f,  and  it 
will  be  clear,  according  to  the  above  rule,  that  f  g  must 
meet  e  h,  and  g  h  must  meet  e  f,  in  the  same  vanishing 
points ;  therefore,  from y  draw  a  line  to  v  p  1,  and  from 
h  draw  a  line  to  v  p  2.  These  two  lines  intersecting  in  g 
will  complete  the  perspective  view  of  the  plan,  on  which 
we  now  proceed  to  erect  the  cube. 

At  e'  erect  a  perpendicular  e'  equal  to  the  length 
of  either  side  of  the  plan  (since  all  the  edges  of  a 
cube,  whether  placed  vertically  or  horizontally,  are 
equal),  and  from  e  draw  a  line  to  each  Vanishing  Point. 
At  f  and  h  draw  perpendiculars,  cutting  the  last  two 
lines  at  f  and  K ^  and  from  f  and  K  draw  lines  to  the 
opposite  Vanishing  Points.  These  will  intersect  in  g\ 
which  is  to  be  joined  to  ^  by  a  perpendicular,  thus  com- 
pleting the  representation. 

It  will,  of  course,  be  understood  that  this  principle 
would  apply  equally  to  rectilineal  objects  of  any 
dimensions,  the  only  difference  in  working  consisting 
in  the  measurements.  Thus,  if  the  object  were  an 
oblong  4  ft.  long,  3  ft.  wide,  and  2  ft.  high,  4  ft.  would  be 
set  off  from  e'  to  h',  3  ft.  from  e'  to  f,  and  the  perpen- 
dicular e'  e  would  be  made  2  ft.  high. 

The  adaptation  of  perspective  to  letter  painting  is 
tonsidered  in  a  subsequent  section. 


CHAPTER  XL. 


DRAWING  AND  SHADING  FROM  OBJECTS. 

Having  thus  explained  the  leading  principles  of  Per- 
spective^ it  becomes  necessary  to  show  how  the  drawing 
may  be  shaded — a  branch  of  the  subject  which  is  of 
exceeding  interest  and  importance  to  letter,  sign, 
and  decorative  painters,  since  a  knowledge  of  it  enables 
them  to  add  materially  to  the  appearance  of  solidity  of 
the  objects  or  letters  they  are  painting,  and  to  make 
them  appear  to  stand  out  from  the  flat  surfaces 
on  which  they  are  painted. 

Although,  however,  our  reader  may  have  reached  this 
particular  page,  it  does  not  necessarily  follow  that  he  has, 
from  a  teacher's  point  of  view,  arrived  at  this  stage  of 
study.  It  cannot  be  too  strongly  impressed  on  the  minds 
of  all  who  would  learn  to  draw  with  correctness,  that  on 
outline,  and  on  outline  alone,  rests  the  whole  burden  of 
true  representation.  We  have  already  said  (Grammar  of 
Colouring)  that  colour  assists  in  distinguishing  forms,'^ 
and  that  it  adds  beauty  to  all  around,  and  in  the  present 
chapter  we  shall  show  the  uses  of  shades  and  shadows ; 
but  however  beautiful  the  colouring,  however  effective 
the  shading  may  be,  they  cannot  make  up  for  incor- 
rect drawing.  On  the  contrary,  they  would  only  make 
the  incorrectness  of  form  the  more  obvious ;  whilst  a 
clear,  bold,  and  well-drawn  outline  is,  as  far  as  the  ren- 
dering of  form  is  concerned,  independent  of  colour  or 
shading,  the  first  being  regulated  by  taste,  and  the  other 
by  the  position  of  the  light ;  both  of  which  conditions 
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may  be  varied,  without  in  any  way  altering  the  form  of 
the  object. 

We  often,  however,  see  shading  occupying  more  of  the 
student's  attention  than  the  outline  has  done;  and  this  is 
one  of  the  baneful  results  of  drawing  having  been  studied 
from  shaded  copies.  The  learner  sees  how  much  of  the 
charm  of  the  copy  has  been  given  to  it  by  the  colouring 
or  shading ;  he  looks  upon  the  outline  merely  as  the 
introduction  to  the  shading,  to  be  got  over  as  quickly  as 
possible  ;  and  he  in  time  acquires  the  notion,  that  all  the 
faults  in  the  drawing  will  be  corrected  by  the  shading. 

This  idea  has  probably  been  acquired  by  the  way  in 
which  drawing  was  formerly  taught  in  schools  from 
shaded  copies,  which  were  distributed  to  the  pupils 
according  to  convenience,  without  reference  to  their 
elementary  knowledge  :  they  set  to  work  guided  only  by 
the  patches  of  darkness  at  different  parts  of  the  example, 
until  the  master  came  round,  and  by  his  magic  touches 
made  something  out  of  the  chaos  ;  it  was  taken  charge  of 
by  the  teacher  (?)  only  to  mount,''  the  name  of  the 
pupil  was  written  under  the  drawing,  it  was  taken  home 
to  delighted  parents,  by  whom  it  was  in  due  course 
framed  and  placed  on  the  wall,  amidst  the  wonder- 
ing exclamations  of  friends  and  relations ;  and  the 
worst  of  the  matter  was,  that  the  poor  victim  of  this 
deception  was  under  the  impression  that  he  had  really 
done  the  drawing,  and  that  he  had  been  learning  to 
draw. 

That  this  is  no  exaggerated  view  of  the  system,  hap- 
pily now  almost  exploded,  may  be  proved  by  two  in- 
stances which  occurred  in  our  own  experience.  We 
were  looking  about  in  a  school  of  some  pretensions, 
where  the  boys  were  mainly  the  sons  of  tradesmen, 
painters,  builders,  etc.  We  observed  several  of  them 
rubbing  away  at  the  darker  parts  of  the  drawings  (the 
copies  were  landscapes,  with  ruins,  windmills,  moss- 
grown  towers,  etc.,  in  abundance),  and  we  were  bold 
enough  to  remark  to  one  young  artist,  that  he  was  put- 
ting in  the  shading  without  having  finished  the  outline, 
which  was  indeed  scarcely  indicated  ;  and  his  reply  was. 
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"Master  sets  all  that  right  when  he  comes  round,  I  am 
just  getting  on  with  the  shading. 

In  another  case,  a  student,  who  had  been  educated  in 
such  a  school,  entered  a  School  of  Art.  He  showed  speci- 
mens of  flower- drawing;  and  as  he  was  to  study  flower- 
painting,  a  proper  example  was  given  him.  The  master, 
on  subsequently  examining  his  outline,  remarked,  that 
it  was  incorrect  in  form,  and  bending  towards  the  left,  in- 
stead of  towards  the  right  side;  but  the  student  replied,  it 
would  be  "  all  right  when  the  colour  had  been  put  on." 

The  extended  action  of  the  Government  Department 
of  Science  and  Art  has  tended  to  the  demolition  of  the 
system  described  above,  and  systematic  teaching  of  out- 
line drawing.  Geometrical  construction,  Perspective,  and 
Model  drawing  has  brought  about  a  total  change  in  the 
state  of  things ;  and  opportunities  now  exist  for  workmen 
and  their  children  to  acquire  sound  instruction  in  all 
the  various  branches  of  Science  and  Art,  of  which  it  is 
to  be  hoped  they  will  more  and  more  avail  themselves. 

We  do  not  advise  students  of  this  branch  to  devote 
much  time  to  practising  shading  from  copies  ;  the  prin- 
ciples of  shading  are  not  to  be  learnt  by  merely  copying 
the  efiect  shown  in  a  print  or  painting,  however  good 
the  imitation  may  be.  Copies  should  be  used  only  as  a 
means  to  an  end  ;  but  they  must  not  be  mistaken  for 
the  end  itself.  They  should  be  thought  of  as  examples 
of  execution,  of  method  of  rendering  the  various  forms, 
to  be  discarded  as  soon  as  possible  for  drawing  direct 
from  the  object;  and  thus,  for  purposes  of  real  study,  a 
simple  block  of  wood  will  be  of  more  service  than  the 
most  beautifully  shaded  copy. 

The  student  is  therefore  advised  to  provide  himself 
with  a  few  simple  objects  of  the  kind  mentioned — two  or 
three  cubes  of  wood  about  four  inches  square,  or  larger, 
a  couple  of  blocks  longer  than  they  are  wide,  a  cylinder 
or  roller  of  any  kind,  a  sphere  or  large  ball.  In  fact, 
the  models  are  of  the  most  inexpensive  character,  since 
everything  around  will,  w])en  properly  viewed,  be  a 
subject  of  study  ;  and  when  the  simple  blocks  have  been 
drawn  from,  jars,  cups*  basins,  and  culinary  utensils 
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generally,  tubs,  furniture,  boxes,  books,  &c.,  will  afford 
an  endless  series  of  lessons  of  the  most  important 
cbaracter. 

As  already  insisted  on,  the  outlines  must  in  th^  first 
instance  occupy  attention ;  and  in  this  the  lessons  in 
Perspective  will  be  applied.  Perspective  is  the  grammar 
of  form ;  but  we  do  not  learn  it,  so  that  we  may  draw 
everything  around  us  by  means  of  rule  and  compass, 
any  more  than  we  learn  the  grammar  of  a  language,  so 
that  we  may  carefully  construct  every  sentence  we  write 
by  its  rules.  We  learn  the  science,  so  that  we  may 
apply  it  in  Art.  And  thus,  when  the  mind  is  thoroughly 
imbued  with  the  principles,  the  hand  will,  rapidly  and 
as  it  were  intuitively,  draw  the  object  as  it  would  appear; 
and  the  eye  will  have  become  so  accustomed  to  correct- 
ness of  delineation,  that  it  will  check  the  work  at  every 
stage.  Thus,  the  student  may  have  carried  out  a  com- 
plex perspective  study,  carefully  measuring  all  the 
distances  and  ruling  all  the  lines;  but  the  work,  although 
answering  to  the  exact  rules,  may  not  have  been  quite 
correct,  owing  to  a  single  line  having  been  misplaced  or 
inaccurately  drawn.  Such  a  study  would  be  most  difficult 
to  check  by  rule,  requiring  in  fact  the  whole  of  the  steps 
to  be  retraced  ;  but  the  author  has  known  several  cases, 
where  the  educated  eye  of  the  student  has  at  once 
detected  the  error,  thus  preventing  its  extension. 

The  plan  recommended,  therefore,  is  that  the  student 
should  place  some  object  in  the  manner  indicated  in  the 
previous  course,  and,  having  successfully  mastered  its 
principles,  he  should  proceed  to  draw  it  by  hand  direct 
from  the  model,  and  to  a  larger  scale,  and  then  shade  by 
careful  observation  of  the  effects. 

The  studies  should  at  first  be  executed  in  chalks,  in 
which  errors  are  most  readily  corrected ;  this  practice 
should  be  followed  by  painting  in  sepia,  and  eventually 
in  oils.  The  two  latter  procesises  are  fully  described  in 
"The  Grammar  of  Colouring,^'  and  the  following  hints 
on  sketching  and  shading  from  objects  in  chalks  or 
crayons  are  only  necessary  here. 

The  paper  used  may  either  be  white  or  tinted  :  if  the 
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former,  the  paper  itself  will  aflford  the  higli  lights,  and 
will  require  toning  down  by  work  in  the  middle  tints  ; 
if  the  latter,  the  paper  will  give  a  middle  tint,  and  the 
high  lights  will  be  required  to  be  put  in  with  white 
chalk. 

The  outline  is  in  the  first  case  to  be  done  with  sketch- 
ing charcoal,  of  which  sticks  may  be  purchased  at  the 
colour-shops.  These  sticks  are  to  be  slightly  pointed, 
and,  if  lightly  used,  any  parts  deemed  incorrect  may  be 
easily  dusted  ofi*  by  a  cloth  or  piece  of  wash-leather ;  the 
charcoal  should  however  be  dusted,  not  rubbed  off,  so 
that  the  grit  may  not  be  rubbed  into  the  paper,  thus 
injuring  the  tooth  or  grain,  which  will  render  subse- 
quent drawing  upon  it  more  difficult. 

The  student  is  warned  not  to  acquire  the  habit  of  con- 
stantly rubbing  out.  Learners  are  often  heard  to  say 
in  relation  to  their  first  attempt,  It  is  only  the  rough 
sketch  but  the  sketch,  because  it  is  the  first,  need  not 
necessarily  be  made  as  rough  as  possible:  but  general 
correctness  should  from  the  very  outset  be  aimed  at.  The 
grand  rough  sketches  of  our  great  artists  are  the  result  of 
their  transcendent  power,  which  enables  them,  by  a  few 
broad  touches,  to  indicate  their  meaning  in  an  unmistak- 
able manner,  leaving  all  detail  to  be  filled  up  by  the 
imagination  of  the  spectator ;  but  such  an  attempt  on  the 
part  of  students  is  mere  affectation,  leading  to  incorrect 
drawing  and,  as  artists  call  it,  sloppy  painting,  in- 
tolerable alike  in  fine  art  or  art  applied  to  trade  purposes. 

When  the  outline  in  charcoal  is  finished,  it  is  to  be 
dusted  off  and  repeated  with  crayon  or,  to  use  the  more 
homely  term,  ^'  chalk.''  There  are  two  kinds — the 
Italian,  and  the  French  or  Conte  crayons.  The  Italian 
chalk  is  sold  by  the  ounce  :  it  is  an  indurated  black  clay, 
which  is  sawn  into  slips  for  use  ;  it  works  very  smoothly, 
and  may  be  beautifully  softened  off,  the  manipulation  in 
this  respect  being  easier  than  that  of  the  Conte  crayons. 
Some  pieces  are  harder  than  others,  and  these  may  be 
reserved  for  the  lighter  parts  of  the  drawing. 

The  Conte  crayon  is  a  manufactured  article,  and  is 
sold  in  three  degrees,  Nos.  1,  2,  and  3,  the  first  being 
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the  hardest.  This  chalk  is  in  tone  much  blacker  than 
the  Italian  chalk,  and,  though  more  difficult  in  manipula- 
tion, produces  stronger  effects. 

The  **Eoyal  Academy  crayons^'  are  also  manufac- 
tured :  they  are  much  approved,  uniting,  to  a  great 
extent,  the  smoothness  of  the  Italian  with  the  depth  of 
the  French  chalks.  These  too  are  sold  in  three  degrees 
of  hardness. 

The  method  of  pointing  these  chalks  differs  from  that 
adopted  for  black  lead  pencils.  The  rough  edges  having 
been  removed,  the  end  is  held  outward,  and  the  knife  is 
thus  worked  from  the  end  towards  the  chest,  the  point 
resting  on  the  forefinger,  by  which  it  is  thus  supported. 

In  repeating  the  sketch,  the  student  must  bear 
in  mind  that  there  is  no  real  outline  in  nature. 
One  surface  adjoins  the  other,  as  do  the  sides  of 
a  cube,  but  the  edge  at  which  the  sides  meet  is  not  a 
hard  line ;  nor  is  the  edge  darker  than  the  surfaces 
which  meet,  and  therefore  the  outlines,  whilst  serving 
as  the  necessary  boundaries,  should  give  distinctness  of 
form  only,  but  should  not  be  more  prominent  than  the 
other  parts.  On  this  head,  the  following  important 
remarks  are  quoted  from  the  works  of  Mr.  Butler 
Williams : — 

In  nature,  outlines  are  in  reality  but  the  boundaries 
of  surfaces,  and  do  not  exist  independently  of  these  sur- 
faces. If  we  examine  an  object,  the  cube  for  instance, 
we  see  the  lines  which  apparently  separate  one  face  from 
the  other,  only  because  the  different  faces  of  the  cube 
present  to  the  eye  different  shades  or  tints.  Where 
the  exact  boundary  of  any  tint  terminates,  a  line  seems 
to  mark  that  boundary  ;  but  it  does  not  exist  indepen- 
dently of  the  surface  of  which  it  forms  the  limit,  it 
merely  constitutes  a  part  or  a  continuation  of  that 
shade  or  tint  which  belongs  to  the  whole  surface.  The 
teacher  will  illustrate  this  proposition  by  laying  on  the 
desk,  or  fixing  on  the  black  board,  a  sheet  of  tinted  draw- 
ing paper.  The  rectangular  outline  of  the  sheet  of 
paper  is  made  manifest  by  the  contrast  between  the  colour 
or  shade  of  the  paper  and  the  colour  or  shade  of  the 
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desk  or  board  on  which  it  may  be  placed ;  nevertheless^ 
the  outline  does  not  exist  independently  of  the  remainder 
of  the  surface  which  it  terminates,  for  within  the  outline 
the  paper  is  of  the  same  tint  or  shade  as  the  extreme  edge, 
which  differs  in  no  wise  from  the  interior  parts,  and  is 
only  made  manifest  from  its  contiguity  to  another  con- 
trasting tint  or  shade.  In  order  therefore  to  produce  in 
a  drawing  as  close  an  imitation  as  possible  of  the  appear- 
ance of  actual  forms,  no  line  should  appear  singly  and 
independently  as  a  mere  line  ;  but  wherever  it  is  desired 
to  mark  the  boundary  between  two  surfaces,  that  boun- 
dary must  be  indicated  as  on  the  model  or  in  nature,  by 
bringing  the  tint  or  shade  of  one  surface  to  meet  at  a 
very  precise  common  boundary  the  different  tint  or  shade 
of  the  adjoining  surface  :  the  outline  or  separation  be- 
tween the  two  surfaces  is  thus  made  apparent,  simply  by 
that  difference  in  their  tints.  This  required  effect  is 
always  to  be  borne  in  mind  when  drawing  the  outline, 
which  should  be  made  sharp  and  precise,  but  never  so 
dark  as  to  prevent  its  being  blended  with,  or  lost  sight 
of,  in  the  shading  which  is  to  be  applied.  And,  inasmuch 
as  the  distant  shades  are  to  be  made  fainter  than  the 
near  shades,  the  distant  outlines  are  to  be  themselves 
made  fainter  in  the  same  proportion,  otherwise  they 
could  not  be  properly  subdued  as  required.  We  have 
taken  an  opportunity  of  explaining  this  at  length,  be- 
cause it  is  a  very  prevailing  fault  with  learners  to  mark 
the  outline  too  strongly.  They  should  therefore  be  con- 
vinced by  the  above,  or  similar  explanations,  that  such  a 
course  is  faulty.  However,  this  being  accomplished, 
some  are  liable  to  fall  into  the  opposite  error,  of  leaving 
the  boundaries  of  the  surfaces  indistinct,  cloudy,  and 
undefined,  imagining  that,  because  their  outline  is  not 
to  appear  as  consisting  of  mere  lines^  it  is  therefore  to  be 
indistinct  and  ill-defined.  The  pupils  should  likewise 
be  cautioned  against  this  error. 

Erasures  should,  as  a  rule,  be  unnecessary  in  chalk 
drawing ;  since  all  corrections  should  have  been  made 
in  the  charcoal  sketch.  Correctness  is,  however,  the 
great  object  to  be  attained ;  and  if  alterations  be  indis- 
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pensable,  the  lines  may  be  rubbed  out  with  stale  bread, 
either  in  its  usual  condition  or  pinched  between  the 
fingers  until  it  is  kneaded  into  a  paste.  It  must,  how- 
ever, be  understood  that  the  use  of  bread  always,  more 
or  less,  unfits  the  paper  to  receive  the  chalk,  and  thus 
causes  the  shading  to  become  spotty,  as  it  gives  a  kind 
of  greasy  surface  to  the  paper.  Vulcanised  india-rub- 
ber will  in  some  degree  remove  this,  but  the  tooth  of 
the  paper  is  thereby  abraded  ;  so  that,  after  all^  care  is 
the  best  preventive  of  all  this  trouble. 

The  general  ground  for  shading  in  chalk  may  be  laid 
on  with  the  fine  powder,  made  by  rubbing  some  of  the 
softer  chalk  on  a  piece  of  glass  paper,  or  by  filing  or 
scraping  the  stick  of  chalk.  This  is  applied  by  means  of 
a  stump  or  piece  of  wash-leather. 

The  stump  is  made  of  chamois  leather,  or  soft 
paper  tightly  rolled  into  a  cylindrical  form,  and  then 
pointed  at  each  end.  The  use  is,  to  get  a  flat  tint  spread 
more  rapidly  over  the  paper  than  could  be  done  with 
the  point  of  the  chalk,  and  this  may  be  darkened  and 
graduated  in  a  beautifully  soft  manner  by  a  judicious 
use  of  the  stump. 

In  commencing  to  use  the  stump,  one  end  of  it  is 
to  be  rolled  in  the  powdered  chalk,  so  that  it  may  be 
equally  charged  all  round.  Before  the  drawing  is 
touched,  however,  the  stump  should  be  drawn  along  over 
another  piece  of  paper,  so  that  the  chalk  on  it  may  be 
evenly  spread,  and  that,  if  necessary,  some  of  it  may  be 
rubbed  off*.  The  stump  is  then  to  be  passed  over  the 
surface  to  be  shaded.  The  touch  should  be  light  and 
free.  The  chalk  must  not  be  rubbed  hard  into  the  paper, 
for  it  must  be  understood  that  the  harder  the  touch, 
the  darker  will  the  shade  become,  and  thus  the  work 
will  become  streaky  ;  and  if  frequent  rubbing  out  is 
required,  the  paper  will  become  roughened,  and  a  most 
unsatisfactory  appearance  will  be  the  result. 

The  student  must  exercise  the  greatest  care  to  avoid 
passing  over  the  outlines  whilst  rapidly  using  the  stump. 
If  the  space  to  be  shaded  be  narrow,  the  point  of  the 
stump  is  to  be  used  ;  if  wide,  it  may  be  held  almost 
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horizontally,  so  that  the  side  of  the  point  may  be  used. 
For  very  large  or  broad  surfaces,  a  piece  of  wash-leather 
may  be  employed. 

Only  one  end  of  the  stump  should  be  dipped  into  the 
chalk ;  the  other  is  to  be  kept  clean^  so  that  it  may  be 
used  for  softening  or  graduating  the  work  of  the  other. 
If  any  one  part  be  found  lighter  than  the  rest,  it  must 
be  retouched  with  the  dark  end  of  the  stump,  until  a 
tolerably  level  appearance  is  obtained. 

The  high  lights  are  produced  by  white  chalk,  rubbed 
on  with  the  paper  stump  ;  or  it  may  be  applied  directly 
to  the  drawing,  being  only  blended  with  the  stump.  It 
is  more  difficult  to  cut  than  the  black  chalk ;  and  it  is 
best  to  cut  the  point  flat,  or  in  the  chisel  form,  drawing 
lines  with  the  sharp  edge. 

The  work  produced  by  the  stump,  however,  must  not 
be  considered  as  the  finished  effect,  as  the  appearance, 
especially  on  flat  surfaces,  is  not  pleasant,  being  woolly 
and  in  many  cases  unequal ;  it  is,  in  fact,  a  preparatory 
process,  and  the  shading  must  be  finished  by  means  of 

hatching,'^  or  lines  drawn  in  different  directions,  by 
means  of  which  character,  force,  and  brilliancy  are  given 
to  the  shading.  Hatching  is  a  term  employed  to  signify 
the  lines,  straight,  curved,  parallel,  or  crossing,  used  for 
producing  the  shades  and  tints  in  engravings  and 
drawings.  No  universal  rule  can  be  given  as  to  the 
disposition  of  the  lines  in  hatching,  and  their  proper 
direction  is  a  matter  in  which  much  taste  may  be  dis- 
played, for  by  their  means  the  texture  of  materials  is 
indicated :  thus,  in  a  well-executed  engraving,  the 
various  substances — wood,  metal,  stone,  silk,  satin,  vel- 
vet, &c. — are  at  once  seen  ;  the  effect  being  accomplished 
by  lines  only.  As  a  rule,  the  lines  should  be  vertical 
on  the  representations  of  vertical  surfaces  ;  horizontal, 
in  horizontal  surfaces ;  and  inclined,  where  the  surface 
represented  is  slanting.  When  a  curved  surface  is  to 
be  represented,  the  hatchings  should  follow  the  direction 
of  the  surface,  and  force  should  be  given  by  crossing 
the  lines  in  the  darker  parts.  It  must,  however,  be 
observed  that  the  lines  must  not  cross  each  other  at 
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right  angles,  by  wliicli  the  appearance  of  coarse  canvas 
or  other  woven  fabric  would  be  given,  but  must  cross 
obliquely,  so  that  the  spaces  caused  by  the  intersections 
may  be  diamond  or  lozenge  shaped.  The  lines  must  not 
appear  separately,  but  must  form  part  of  the  general 
tone,  into  which  they  may  be  further  softened  by  single 
touches  in  the  interstices,  or  in  parts  where  the  effect  is 
unequal.  The  process  of  working  in  small  dots  or  touches 
is  called  stippling." 

Having  thus  explained  the  method  of  shading,  we 
proceed  to  consider  what  shades  really  are.  In  this  we 
shall  not  use  any  illustrations,  for  the  reason  already 
given,  that  we  do  not  wish  the  student  to  think  for  a 
moment  that  he  can  learn  shading  from  copies  ;  but  we 
shall  refer  to  the  perspective  studies,  advising  that 
blocks  be  placed  in  a  similar  manner,  and  shaded  draw- 
ings made  from  them. 

Thus,  let  three  blocks  be  placed  as  in  Fig.  131,  the 
student  sitting  opposite  to  b.  Only  one  light  must  be 
used ;  and  this  should  be  placed  in  a  position  which 
will  best  bring  out  the  form  of  the  object^  by  throwing 
some  portion  of  it  into  shade.  Let  the  light  then  be 
supposed  to  be  in  front  of  the  blocks,  at  some  distance 
on  the  left  of  them.  As  a  rule,  the  light  is  assumed 
to  be  higher  than  the  object,  the  sun  being  the  source 
of  natural  light ;  but  this  cannot,  of  course,  be  adopted 
universally,  when  artificial  light  is  used :  for  instance, 
if  the  source  of  light  in  a  room  be  a  candle  placed  on  a 
table,  the  shadows  of  the  mantel -piece,  picture-frames, 
&c.,  will  be  cast  upward.  This  effect  is  however  unusual, 
except  in  some  domestic  pictures,  and  would  not  as 
a  rule  be  adopted  in  the  branch  of  Art  we  have  here 
under  consideration.  The  light  then  is  assumed  to  be 
higher  than  the  object. 

It  will  now  be  clear,  that  as  the  rays  fall  on  the  tops 
of  the  blocks  on  the  front  and  left  faces,  the  whole  of 
those  sides  will  be  in  light ;  whilst  the  right  side  and 
back  of  each  will  be  in  the  shade. 

In  Fig.  131,  the  shaded  side  of  the  block  i  is  seen, 
since  the  object  itself  stands  on  the  left  of  the  spectator. 
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Of  the  cube  ii  only  the  top,  and  of  iii  the  top  and  light 
side,  are  visible  ;  and  thus  three  difierent  eflfects  may  be 
seen. 

If  the  light  were  moved  so  as  to  be  on  a  line  with 
the  centres  of  the  bases  ,  of  the  cubes,  the  left  side 
and  top  of  each  cube  would  be  in  full  light,  whilst  the 
front  and  back  would  be  in  half  light,  or  middle  tint, 
the  right  side  only  being  in  full  shade. 

The  light  is  generally  considered  as  coming  from  the 
left  side ;  but,  as  already  stated,  this  is  not  by  any 
means  a  rule,  as  of  course  the  source  of  artificial  light 
may  be  placed  in  any  desired  position,  and  the  light 
coming  from  nature's  grand  source  varies  in  its  direc- 
tion according  to  the  hour  of  the  day.  Besides  the 
opacity  of  the  object  preventing  the  light  falling 
on  the  sides  not  opposite  to  it,  the  ground  adjoining 
the  model  at  the  back^  and  on  the  right  side,  is  also 
obscured  ;  and  this  darker  portion  is  called  the  shadow. 
The  difference  then  between  the  terms  shade  and 
shadow  is,  that  any  part  of  the  object  which  does  not 
receive  the  rays  of  light  is  said  to  be  shaded ;  but 
when  this  object  prevents  the  light  from  falling  on 
another  surface,  the  part  of  that  second  object,  or  sur- 
face, which  is  thus  obscured,  is  said  to  be  in  shadow^ 
and  the  darkened  part  is  called  the  cast  shadow. 

When  an  object  is  of  the  same  colour  as  the  surface  on 
which  it  stands,  the  shadow  will  he  darker  than  the  shade. 

The  rays  of  light  which  fall  upon  any  surface  are 
reflected  from  it  according  as  the  surface  is  more  or  less 
polished,  and  the  reflection  will  be  more  or  less  intense 
as  the  reflecting  surface  is  of  a  lighter  or  darker  colour. 
Any  surface,  therefore,  which  is  directed  towards  light, 
not  only  becomes  itself  illumined,  but  casts  a  certain 
amount  of  light  on  objects  opposite  to  it.  Thus,  sup- 
posing a  cube  to  be  placed  so  that  the  light  may  fall  on 
one  side,  whilst  the  other  is  in  shade,  if  a  sheet  of 
drawing  paper  be  held  up  at  a  little  distance  from  the 
shaded  side,  so  that  the  light  may  strike  directly  on  it, 
the  rays  will  be  reflected,  and  the  shaded  side  will  be 
visibly  lighter  than  it  was  before. 
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"  Althougli  all  surfaces  that  receive  light  do  not  reflect 
back  an  equal  quantity,  yet  all  do  so  to  some  extent,  and 
to  a  greater  or  less  degree,  according  as  they  are  placed 
less  or  more  obliquely  with  respect  to  the  luminous  body 
and  to  other  surrounding  objects.  Were  it  not  for  re- 
flected light,  those  objects  or  surfaces  which  are  not 
directly  illumined  would  be  so  totally  immersed  in  shade 
as  not  to  be  seen ;  their  exterior  figure  or  outline  only 
would  be  visible.  If  an  object  bounded  by  flat  surfaces  be 
relieved  by  a  wall  or  other  surface,  and  the  light  be 
supposed  to  proceed  from  the  left,  we  may  notice  three 
prominent  varieties  of  tint.  The  lightest  will  be  on  those 
surfaces  most  nearly  opposed  to  or  facing  the  light ; 
the  second  will  be  on  the  side  of  the  object  from  which 
the  direct  rays  of  the  light  are  interrupted  by  the  sub- 
stance of  the  object  itself ;  the  third  will  be  the  shadow 
cast  by  that  object  on  a  part  of  the  surface  facing  the 
light,  but  of  which  part  is  deprived  of  the  direct  rays 
of  light  by  the  interposition  of  the  object  in  relief. 

^'Now,  the  shade  on  the  side  of  the  projecting  object 
appears  lighter  than  the  object  adjoining,  because  from 
the  adjacent  surface  of  the  wall  a  certain  portion  of 
light  is  reflected,  and  the  shadow  is  the  darkest,  because 
there  is  no  surface  near  from  which  any  strong  light 
can  be  reflected  to  the  place  it  covers.  Shadows  appear 
darker  when  cast  on  a  surface  in  bright  light,  than  when 
cast  on  a  surface  in  a  fainter  light,  or  in  shade  ;  and 
the  contrast  in  the  first  case  betw^een  the  shade  and  the 
adjoining  shadow  is  greater  than  in  the  latter  case. 

*^  Also  in  the  case  of  a  shadow  falling  on  a  flat  surface, 
that  part  of  the  shadow  which  is  nearest  to  the  object 
which  causes  it,  is  darker  than  the  parts  more  distant : 
the  shadow  becomes  gradually  less  intense  the  further 
it  recedes  from  the  object  whereby  it  is  produced.^' — 
Butler  Williams, 

It  must  be  pointed  out,  that  the  largest  and  darkest 
shadows  should  be  laid  on  first ;  for  if  the  opposite  plan 
were  adopted,  the  learner  would  have  great  difficulty  in 
so  graduating  his  tints  that  the  darkest  portion  of  the 
work  should  not  become  too  dark  and  heavy.    Still,  it 
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is  to  be  understood,  that  neither  the  shadows  nor  the 
shades  are  to  be  made  at  first  as  dark  as  they  are 
intended  subsequently  to  be,  for  the  constant  retouching 
which  the  work  necessarily  receives  would  cause  the 
shading  to  become  too  dark ;  whereas,  by  spreading  the 
shadows  generally  over  the  whole  work,  and  then 
darkening  each  in  turn,  the  exact  gradation  of  one  in 
relation  to  the  other  may  be  observed :  and  this  plan 
has  the  further  advantage  of  keeping  the  whole  draw- 
ing fresh,  instead  of  allowing  any  one  part,  executed 
before  the  others,  to  become  dull  or  faded.  The  outline 
will,  from  time  to  time,  require  "touching  up,^'  as  it  is 
liable  to  become  ragged  or  roughened  during  the  process 
of  shading ;  in  doing  this,  however,  the  hints  already 
given  in  relation  to  outlines  must  be  borne  in  mind. 

Having  sketched  Fig.  132  (a  cube  standing  on  the  left 
of  the  spectator),  it  is  to  be  shaded  in  various  ways,  the 
light  being  placed  first  on  the  left,  then  on  the  right, 
and  in  various  other  positions.  This  plan  is  to  be 
pursued  with  all  the  models,  care  being  taken  to  observe 
and  indicate  the  exact  shapes  of  the  cast  shadows  ;  but  it 
must  be  clearly  understood  that  there  must  be  no  out- 
line round  the  cast  shadows,  which  must  be  softened  off 
into  the  local  colour  of  the  surfaces  on  which  they  fall. 

The  square  frame.  Fig.  137,  should  be  hung  on  two 
nails  against  a  wall.  It  will  then  be  seen  that  the  under- 
neath surface  of  the  horizontal  bar  and  one  side  of  the 
upright  pieces  will  be  shaded,  the  shaded  side  being, 
of  course,  dependent  on  the  position  of  the  light.  In 
the  first  case,  the  student  is  advised  to  place  the  light 
at  a  distance  of  (say)  1  ft.  on  the  left  of  the  object,  ard 
2  ft.  above  it ;  the  undersides  will  then  be  rather  darker 
than  those  on  the  uprights,  and  the  cast  shadows  of 
these  will  be  broader  than  those  of  the  others.  This 
character  of  shading  is  recommended  for  letters  repre- 
sented as  in  relief. 

Fig.  138.  The  square  frame  placed  at  right  angles  to 
the  plane  of  the  picture  will  afi'ord  additional  practice 
of  the  lesson  given  in  relation  to  the  cube  i.  Fig.  131, 
of  which  it  is,  as  it  were,  a  part.    Assuming  the  light 


DRAWING  AND  SHADING   FROM  OBJECTS.  359 

to  be  placed  on  the  left,  then  the  surface  of  the  frame 
ABED  will  be  in  shade ;  whilst  the  edge  in  front 
F  A  B  G,  and  at  the  top  b  g  h  e,  will  be  in  light,  as 
will  also  the  inner  edge  of  the  distant  upright  at  u. 

The  shadow  of  the  whole  frame  will  also  be  cast  on 
the  ground,  on  the  right  side  of  the  object.  This 
cast  shadow  will  consist  of  four  strips — the  one 
immediately  adjoining  a  d,  two  cast  by  the  uprights, 
which  will  start  from  the  object  and  will  proceed  in  a 
slanting  direction  backward,  becoming  lighter  as  they 
recede,  and  these  are  united  by  the  shadow  of  the 
upper  horizontal. 

It  is,  perhaps,  needless  to  repeat  that  the  form  of 
this  cast  shadow  will  alter  with  every  change  of  the 
position  of  the  light.  It  is,  however,  necessary  to 
remind  the  student  that  the  length  of  cast  shadows  is 
increased  in  proportion  to  the  degree  in  which  the 
elevation  of  the  light  is  decreased,  and  that  the  higher 
the  light  the  shorter  the  cast  shadow.  Thus,  our 
own  shadows  are  scarcely  any  size  at  noon,  but  become 
elongated  as  the  sun  sinks  below  the  horizon. 

There  will  also  be  a  small  cast  shadow  at  the  upper 
part  of  the  upright  i,  cast  by  the  upper  horizontal,  and 
another  on  the  horizontal  surface  of  the  lower  bar  at  q, 
cast  by  the  upright  A. 

The  frame,  in  order  to  be  sketched  as  worked  out  in 
Fig.  139,  must  be  placed  horizontally.  This  may  be 
done  either  by  suspending  it  by  means  of  cords  from 
the  ceiling,  or  by  a  couple  of  nails  passed  through  the 
distant  bar  o  g. 

We  will,  in  this  instance,  suppose  the  light  to  come 
from  the  left  hand,  and  to  be  higher  than  the  object. 
The  edge  a  b  c  d  will  then  be  in  full  light,  the  hori- 
zontal surface  of  the  frame,  represented  by  c  d  e  f,  will 
be  shaded,  as  will  also  the  upright  parts  of  the  side 
pieces  at  g  and  o,  and  there  will  be  a  small  shadow 
from  the  point  o  on  the  adjoining  part  of  the  frame. 
There  will,  of  course,  be  a  cast  shadow  of  the  whole 
frame  if  it  be  placed  near  a  wall,  and  the  form  of  this 
will  be  regulated  by  the  position  of  the  light. 
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The  next  subject  for  study  of  shading  may  be  the 
frame  with  dividing  cross,  the  perspective  working  of 
which  is  shown  in  Fig.  140.  Assuming  the  light  to 
be  on  the  right  side,  the  edge  a  b  c  d,  and  the 
whole  of  the  surface  b  c  r  g,  will  be  in  light.  The 
light  will  not,  however,  spread  over  the  whole  with 
equal  intensity.  The  most  brilliant  lights  and  deepest 
shadows  are  seen  in  the  objects  and  parts  of  objects 
nearest  the  eye,  and  these  lights  and  shadows  diminish 
in  strength  as  the  surface  recedes  from  the  ej^o. 
This  effect  (called  Aerial  Perspective)  is  visible 
in  a  widely  expanded  prospect,  where,  owing  to  the 
intervention  of  the  atmosphere,  the  distant  objects 
appear  paler  than  those  near  the  eye,  the  lights  and 
shadows  become  nearly  equalised,  and  seem  to  blend 
into  each  other  in  a  grey  or  bluish  tint.  In  represent- 
ing these  effects  in  drawing,  therefore,  the  lights  must  be 
most  brilliant,  and  the  shadows  most  intense,  where  the 
parts  of  the  object  which  are  nearest  the  eye  are  repre- 
sented ;  and  the  outlines  of  the  distant  parts  too  must 
be  faintly  drawn,  so  that  they  may  not  give  undue 
prominence  to  the  receding  parts. 

It  will  be  clear  then  that  the  highest  and  most 
intense  light  must  be  on  the  edge  a  b  c  d,  and  near  the 
line  B  c  on  the  side  ;  its  strength  must  then  be  gradually 
toned  down,  until  by  the  time  it  reaches  f  g  it  should 
be  very  little  removed  from  a  middle  tint.  If  the 
drawing  is  executed  on  white  paper,  a  pale  shade  must 
be  passed  over  the  distant  part,  which  must  be  gradually 
lost  towards  the  front. 

The  front  side  of  the  distant  upright  it,  and  also  that 
of  the  middle  one  being  parallel  to  a  b  c  d,  will  also 
receive  the  light ;  which  must,  however,  be  diminished 
in  intensity  according  as  they  are  removed  from  the 
eye. 

The  underneath  surface  of  the  lower  side  of  the  frame 
D  c  G  n  is  to  be  shaded,  as  are  also  the  corresponding 
.  parts  of  the  upper  side  and  the  horizontal  bar  across 
the  middle,  and  there  will  be  small  cast  shadows  at 
^  u  and  s. 
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If  the  light  be  placed  on  the  left  side,  then  the 
whole  of  the  surface  b  c  f  g  will  be  thrown  into  shade, 
as  will  also  the  under  sides  of  the  upper,  lower  and 
middle  horizontals ;  whilst  the  edge  a  b  c  d  will  be  in 
bright  light.  There  will  also  be  cast  shadows  at  p  q 
and  u  and  s. 

The  triangular  frame.  Fig.  141,  is  to  be  shaded  in 
the  same  way,  and  may  be  turned  in  different  directions, 
so  that  the  various  parts  may  in  turn  receive  the  light, 
thus  affording  a  multitude  of  studies. 

The  cube  (in  Fig.  144),  or  similar  object,  placed 
angularly  will  give  good  opportunity  for  carrying  into 
effect  the  instructions  given  in  relation  to  the  gradua* 
tion  of  light  and  shade.  Thus,  assuming  the  light  to 
come  from  the  left  side,  the  highest  light  will  be  on 
the  left  side  of  the  line  e'  e,  and  the  strongest  shade 
immediately  adjoining  it  on  the  right  side,  both  gradu- 
ally diminishing  in  intensity  as  they  recede  towards 
f/'  and  k  U ;  and  the  same  effect  must  be  obtained  on 
the  upper  surface,  on  which  the  brightness  of  the  light 
must  be  gradually  decreased  from  the  nearest  angle  e. 

In  shading  cylindrical  objects,  it  must  be  observed, 
that  unless  the  light  be  placed  in  a  line  with  that 
diameter  which  is  parallel  to  the  spectator,  which  is  not 
advisable,  the  light  will  not  be  at  the  extreme  edge  of 
the  object.  If  the  light  be  placed  near  the  left  side  of 
the  spectator,  and  the  cylinder  standing  on  one  of  its 
ends  be  placed  directly  in  front  of  him,  the  left  side  of 
the  object  will  be  covered  with  a  pale  tint,  which  will 
be  gradually  lost  in  the  high  light :  this  high  light 
wn'U  diminish  as  it  recedes  from  the  most  projecting 
part  of  the  cylinder,  and  will  become  for  a  time  darker 
and  darker  until  the  deepest  shade  is  attained  ;  but  this 
deep  shade  will  not  be  at  the  extreme  edge,  but  will 
be  toned  off  into  what  is  termed  the  '^reflected  light.'' 

When  the  student  has  drawn  and  shaded  the  cylinder 
in  an  upright  position,  it  should  be  placed  horizontally 
and  obliquely,  and  other  objects  should  be  placed  near 
it,  so  that  the  forms  of  cast  shadows,  when  falling  on 
cylindrical  surfaces,  may  be  studied. 
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Spherical  objects,  such  as  balls,  cups,  etc.,  etc., 
should  now  be  studied,  in  order  that  the  method  of  shad- 
ing concave  as  well  as  convex  surfaces  may  be  acquired. 
The  general  principles  are  similar  to  those  already- 
explained  in  relation  to  cylinders  :  the  hatching  must 
follow  the  direction  of  the  surfaces,  and  be  carefully 
graduated  so  as  to  merge  into  the  high  lights. 

The  instructions  here  given  are  further  developed  in 
relation  to  letter  painting.  The.  student  is  urged  to 
study  and  carry  them  out  in  their  general  sense  before 
applying  them  to  any  specialty,  which  will  be  a 
comparatively  easy  matter  if  the  principles  laid  down 
are  thoroughly  understood. 

As  soon  as  a  certain  facility  in  shading  with  crayons 
has  been  attained,  the  student  should  commence  sketch- 
ing in  sepia,  and  from  that  stage  should  proceed  to  work 
in  oils,  using  in  the  first  instance  only  black  and  white, 
with  the  numerous  shades  of  gray  for  middle  tints 
which  may  be  compounded  from  these  two  pigments. 


PART  yiii, 

OF  STAINING. 


CHAPTER  XLI. 

ITS  PURPOSE  AND  PROCESSES. 

Staining  must  be  considered  as  a  secondary  kind 
of  painting,  but  should  be  distinguished  from  grain- 
ing in  every  way ;  for  whilst  in  the  latter  the  original 
wood  is  entirely  ignored,  and  a  new  surface  produced 
on  which  the  colour  and  veining  of  another  wood  is 
imitated — an  operation  which  requires  much  skill  and 
taste,  and  which,  from  the  knowledge  of  the  natural 
growth  of  the  woods  imitated  and  the  artistic  treat- 
ment required,  places  graining  in  the  highest  branch  of 
house  painting — the  former  must  to  a  certain  extent, 
especially  if  allowed  to  trench  upon  graining,  be  con- 
sidered as  a  sham,  for  it  is  clear  that  the  leading  dif- 
ference between  woods  consists  in  the  system  of  veining 
peculiar  to  each  ;  and  thus,  although  Fir  may  be  stained 
to  match  the  general  colour  of  Rosewood,  the  curl  or 
veining  will  be  different ;  and  in  our  opinion  the  addition 
of  veining  or  the  use  in  any  way  of  combs,  &c.,  is  an 
infringement  on  the  true  province  of  graining  which 
should  not  be  encouraged.  It  must  be  borne  in  mind  that 
the  graining  is  itself  an  imitation,  and  has  indeed  been 
objected  to  on  that  ground  ;  but  veined  stainivg  is  thus 
an  imitation  of  an  imitation,  and  as  the  work  of  stain- 
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ing  is,  as  a  rule,  performed  by  workmen  far  below  the 
standard  of  grainers,  the  result  exhibits  a  corresponding 
diminution  of  beauty.  The  operations  of  staining  are 
generally  considered  to  be  washing,  matching,  imitating, 
and  improving.  We  shall,  agreeably  with  the  prin- 
ciples above  laid  down,  omit  imitating as  apper- 
taining to  other  branches  of  our  subject. 

The  process  of  staining  consists  then,  in  the  main,  of 
washing,  or  laying  on  the  stains  in  the  form  of  mere 
washes,  so  as  to  change  the  shade  of  the  wood  to  a 
darker  or  warmer  colour ;  or,  at  most,  to  make  wood 
which  in  its  natural  grain  resembles  another,  correspond 
in  colour  also. 

Several  excellent  stains  may  be  purchased  ready  for 
use ;  and  our  general  directions  as  to  staining  refer 
principally  to  such :  the  treatment  will  be  slightly 
varied  in  using  any  of  those  which  may  be  differently 
prepared,  and  a  few  receipts  will  be  given  for  making 
stains  in  case  the  ready-made  ones  cannot  be  obtained. 
The  wood  to  be  stained  should,  if  possible,  be  placed 
horizontally ;  where  this  cannot  be  done,  as  little  of  the 
stain  as  possible  should  be  used,  so  that  it  may  not  run 
down  and  dry  in  lines,  which  would  subsequently  be 
darker  than  the  general  surface.  The  stain  is  to  be 
applied  with  a  sponge  or  large  brush,  the  wood  having 
been  previously  well  rubbed  with  glass  paper,  and  the 
dust  thus  made  having  been  carefully  removed.  The 
stain  should  be  sparingly  applied,  and  should  be  well 
rubbed  in,  the  desired  depth  of  colour  being  obtained 
by  several  washes  rather  than  by  a  dark  and  heavy  one ; 
for  the  wood,  if  saturated  with  the  watery  mixture,  is 
liable  to  retain  some  of  the  moisture,  although  it  may 
appear  dry  externally,  and  warping  or  twisting  may 
result ;  and,  further,  the  natural  grain  of  the  wood  is 
better  brought  out  by  two  or  three  transparent  washes 
than  by  a  single  dark  and  opaque  one.  In  mouldings, 
or  recessed  parts,  a  hog- hair  tool  will  of  course  be 
necessary. 

When  each  wash  of  the  stain  has  dried,  the  work 
should  be  examined,  and  any  of  the  dust  remaining 
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from  the  glass  papering,  which  may  have  worked 
up^  should  be  removed,  either  by  rubbing  with  a 
rough  cloth  or  by  finer  glass  paper ;  in  the  latter 
case  of  course  the  work  must  again  be  well  dusted. 
When  the  desired  colour  has  been  obtained,  the  wood  is 
to  be  sized.  The  size  is  sold  in  thin  cakes,  together 
with  the  prepared  stains ;  but  of  course  it  is  not  neces- 
sary to  purchase  it  in  that  condition,  as  good  clear  size 
used  for  other  purposes  will  do  as  well. 

The  operation  of  sizing  requires  some  care.  The 
size  must  be  applied  with  a  large  brush,  so  that 
it  may  be  rapidly  and  evenly  spread,  and  should  be 
quite  hot  and  very  thin  ;  the  brush,  although  satu- 
rated, should  not  contain  sufficient  size  to  allow  it  to 
run  down,  for  if  thick  streaks  are  allowed  to  form, 
these  either  crack  off  at  a  later  period,  or  as  they 
become  dry  they  cause  the  varnish  with  which  they 
are  covered  to  crack  or  peel  off.  As*  already  stated  in 
regard  to  the  staining,  it  is  better  to  obtain  the  desired 
effect  by  repeated  coats  than  to  lay  on  too  thick  a  wash 
at  once.  This  refers,  in  fact,  with  still  greater  force  to 
size,  which,  owing  to  its  gelatinous  nature,  is  more 
liable  to  clog  than  the  coloured  wash. 

It  has  already  been  said  that  the  size  should  be  hot 
when  used  ;  and  it  may  be  added,  that  if  possible  the 
wood  to  which  it  is  to  be  applied  should  be  warmed 
also,  in  order  that  the  size  may  be  well  absorbed  into 
it  :  the  room  also  should  be  kept  rather  warm,  so 
that  the  size  may  dry  in  gradually,  instead  of  being 
suddenly  chilled,  in  which  case  it  will  dry  in  streaks. 
Of  course  these  circumstances  cannot  be  commanded  in 
out-of-door  work ;  -  but  staining  is  not  adapted  for  ex- 
ternal situations,  and  whenever  possible  a  warm  and  dry 
day  should  be  chosen  for  the  operation.  Experience 
will  soon  teach  the  operator  to  judge  whether  the  work 
has  been  sufficiently  sized ;  it  will  look  uniformly  dull, 
with  an  even  and  dry  appearance,  and  should  to  the 
touch  be  devoid  of  stickiness  :  if  the  result  is  not  satis- 
factory, it  had  better  be  washed  off  with  very  hot  water ; 
but  this  cannot  be  done  without  running  the  risk  of 
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injury  to  the  staining,  and  wetting  the  wood  more  than 
is  desirable.  The  varnish  is  finally  to  be  applied  by 
means  of  either  a  round  or  flat  varnish  brush :  the 
former  is  mostly  used  by  house  painters,  the  latter  by 
artists  ;  but  it  has  many  advantages  which  recommend 
it  for  general  use. 

Matching. — The  purpose  of  this  process,  is,  as  its 
name  implies,  to  make  the  different  pieces  of  wood  of 
which  any  piece  of  furniture  is  made  up,  match  or  cor- 
respond, so  that  they  may  be  of  a  uniform  colour.  It 
will  therefore  be  understood  that  some  parts  may  require 
lightening,  and  others  darkening.  For  the  first,  make 
a  strong  solution  of  Oxalic  Acid  in  hot  water,  and  add  a 
few  drops  of  Spirits  of  Nitre^  and  wash  this  carefully  over 
the  parts  which  are  to  be  lightened  ;  when  quite  dry, 
the  surface  should  have  two  or  three  coats  of  white  polish. 
(2.)  Give  the  parts  to  be  lightened  a  wash  of  a  clear 
white  stain,  and  another  of  white  varnish  ;  give  the  inter- 
mediate parts  a  coat  of  common  varnish^  and  oil  the 
untouched  white  parts  ;  bring  all  up  to  an  equal  tint  by 
a  darkening  stain,  if  necessary. 

Darkening. — The  darkeners  generally  used  are  Log- 
wood, Lime,  Brown  Soft-soap,  Dyed  oil,  and  various 
chemicals,  such  as  Aquafortis,  Sulphate  of  Iron,  Nitrate 
of  Silver,  &c.  An  intelligent  manipulation  however  of 
the  stains  themselves  will  render  special  darkeners  un- 
necessary ;  for  in  most  cases  the  required  depth  of  colour 
can  be  obtained  by  repeating  the  stain,  or  by  darkening 
it  for  a  second  w^ash,  and  a  small  quantity  of  colouring 
matter  may  also  be  mixed  up  with  the  varnish. 

When  it  is  desired  to  deepen  the  natural  colour  of 
woods,  or  to  restore  such  as  may  have  become  discoloured 
by  time  or  other  circumstances,  the  process  called  Im- 
proving is  adopted  ;  and  this  differs  in  no  essential 
particular  from  staining,  excepting  that  its  object  is 
merely  to  improve  the  colour  and  bring  out  the  natural 
grain  of  the  wood  itself,  instead  of  attempting  to  make 
it  represent  another  from  which  its  veining  may  entirely 
differ.  Barberry  root  boiled  in  water.  Gamboge  or  Tur- 
meric dissolved  in  spirit,  give  good  yellow  stains  adapted 
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for  the  purpose.  A  good  Red  oil  for  rubbing  discoloured 
Mahogany  or  Rosewood,,  or  for  deepening  the  colour  of 
Bay- wood,  may  be  made  in  the  following  manner  : — Tie 
up  some  Alkanet-root  in  a  muslin  bag,  and  let  it  soak 
over  night  in  some  sweet  oil.  The  oil  which  is  then 
pressed  from  the  bag  will  impart  a  beautiful  red  colour 
to  all  the  rest.  The  grain  of  the  wood  is  well  brought 
out  by  its  being  rubbed  with  Spirits  of  Hartshorn  before 
the  oil  is  applied.  Rectified  Naphtha,  coloured  with  Cam- 
wood dust,  is  another  good  red  tint.  Discoloured  Ebony 
may  be  improved  by  washing  over  it  a  strong  decoction 
of  Gall-nuts  in  which  a  quantity  of  steel  filings  has  been 
immersed  ;  this  liquid  should  be  allowed  to  stend  a  day, 
and  should  then  l3e  carefully  strained,  and,  as  before 
stated,  a  little  Indigo  should  be  added  to  the  French 
polish.  Raw  oil  mixed  with  a  small  quantity  of  tur- 
pentine serves  to  improve  most  woods  when  well  rubbed 
into  them  ;  and  this  may  be  greatly  enhanced  in  value 
by  grinding  up  with  it  a  small  quantity  of  the  colour 
which  it  is  desired  to  impart  to  the  wood,  or  by  mixing 
with  it  oil  previously  coloured  in  the  manner  already 
described. 

The  well-known  pigment  called  Gamboge  is  a  gummy 
and  slightly  resinous  exudation  from  the  young  wood 
of  the  Gamboge-tree.  Though  not  a  dye-stufi".  Gamboge 
is  much  used  in  colouring,  forming  a  valuable  water- 
colour  ;  and  is  also  used  in  colouring  lacquer  for  varnish 
for  brass- work.  There  is  some  reason  to  believe  that 
Gamboge  is  made  from  more  than  one  species.  It  w^as 
first  introduced  into  Europe  in  1603  by  Admiral  Van 
Neck,  who  brought  it  from  China  under  its  eastern  nami 
of  Ghittaiemon.  There  are  three  kinds  of  Gamboge : — 
(1.)  Pipe  Gamboge,  which  is  the  best:  it  comes  from 
Siam  in  rolls  one  inch  and  a  half  in  diameter  and  about 
twelve  inches  long,  through  which  there  is  a  hole  about 
half  an  inch  in  diameter.  (2.)  Lump  Gamboge,  in  masses 
weighing  about  one  or  tw^o  pounds,  and  having  the 
appearance  of  a  hardened  yellow  paste.  (3.)  Gamboge 
in  tears  or  small  drops. 

Turmeric  is  the  rhizome,  or  root-stalk,  of  a  plant  called 
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the  Curcuma  longa.  There  are  several  varieties,  of  which 
the  China  and  Bengal  are  considered  the  best.  The 
colours  produced  by  Turmeric  are  various  and  very 
beautiful  shades  of  yellow.  It  is  not  as  a  dye-stuff  con- 
sidered permanent ;  but  in  the  stains,  when  oiled  or 
varnished,  this  failing  is  materially  remedied. 

Alkanet-root. — The  plant  from  which  this  root  is  ob- 
tained is  of  a  diffuse  character,  rarely  attaining  a  height 
of  a  foot.  It  is  much  cultivated  in  the  south  of  France, 
and  some  portions  of  Germany.  Its  chief  use  is  in 
giving  a  fine  crimson  colour  to  perfumery  and  woods,  for 
which  purposes  it  is  soaked  in  oil  in  the  manner  above 
described. 

Cam-wood. — This  tree  is  a  native  of  Sierra  Leone, 
and  has  shining  leaves  and  white  tiowers.  It  is  of  con- 
siderable size,  often  attaining  the  height  of  fifty  feet. 
The  stem  is  the  part  used ;  it  is  cut  into  logs  about  four 
feet  in  length,  and  these,  after  the  removal  of  the  bark 
and  outer  wood,  are  split  and  trimmed  square  for  exporta- 
tion ;  they  are  of  a  deep  red  colour^  and  yield  a  brilliant 
red  dye,  which  is  rendered  much  deeper  by  sulphate  of 
iron.  The  red  of  the  English  Bandana  handkerchiefs 
is  produced  by  Cam- wood. 


CHAPTER  XLII. 


OF  STAINS  AND  THE  INGREDIENTS  OF  WHICH  THEY 
ARE  COMPOSED. 

As  already  stated,  a  great  number  of  excellent  stains 
with  the  proper  size  and  varnish  may  be  purchased ; 
but  the  method  of  making  a  few  is  here  appended,  for 
the  use  of  those  who  desire  to  compound  them  for  them- 
selves. 

Mordants  are  chemical  preparations,  the  eflfect  of 
which  is  to  fix  and  enhance  the  colours  given  by  stains 
and  dye-stuffs.  Spirits  of  Nitre  is  used  for  the  Satin- 
wood  stain,  a  strong  solution  of  Oxalic  Acid  for  the  Oak, 
and  dilute  Nitrous  Acid  for  Mahogany. 

Mahogany  Stains. — (1.)  2  ozs.  Dragon's-blood  dis- 
solved in  a  quart  of  rectified  Spirits  of  wine  ;  shake 
frequently  during  process  of  dissolution. 

(2.)  Dark.  In  1  gallon  of  water  boil  J  lb.  of  Madder 
and  2  ozs.  of  Logwood  chips  ;  brush  the  decoction, 
whilst  hot,  well  over ;  and  when  dry,  paint  over  the 
work  with  a  solution  of  pearlash,  composed  of  2  drams 
of  pearlash  to  a  quart  of  water. 

(3.)  Light.  In  1  quart  of  Oil  of  Turpentine  dissolve 
2  oz.  of  Dragon's-blood,  keeping  the  vessel  in  a  warm 
place,  and  frequently  shaking  it.  When  completely 
dissolved,  the  mixture  is  to  be  applied  to  the  work  ; 
or  if  the  latter  be  small,  it  may  be  steeped  in  the 
stain. 

(4.)  Grind  Raw  Sienna  on  a  slab,  using  beer  as  a 
medium  ;  during  grinding,  add  Burnt  Sienna  until  the 
desired  colour  is  obtained.    This  mixture  is  then  to  bo 
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thinned,  either  with  more  beer  or  with  water,  and  is  to 
be  applied  with  a  brush,  and  wiped  off  with  a  piece  of 
flannel.  It  is  desirable  to  avoid  foxey  coloured 
mahogany ;  and  if  this  stain  should  give  too  brown  a 
colour,  a  wash  made  of  Madder  or  Logwood  boiled  in 
water  may  be  passed  either  entirely  or  partially  over  it. 
The  work  may  then  be  oiled,  varnished,  or  polished,  as 
desired. 

Dragon's-blood  is  a  name  given  to  several  resins 
found  in  commerce,  which  have  a  similar  appearance, 
a  fine  dark  red.  They  are  produced  by  one  or  two 
species  of  Calamus,  or  cane-palm ;  and  are  used  for 
colouring  varnishes,  and  for  dyeing  horn  so  as  to  make 
it  resemble  tortoise-shell.  The  following  are  the 
various  kinds  of  Dragon^ s-blood  : — (1.)  In  sticks,  called 
Stick  Dragon's-blood.'^  (2.)  Dragon's-blood  in  drops 
or  beads,  said  to  be  the  best.  (3.)  Dragon's-blood  in 
tears.     (4.)  Dragon's-blood  in  lumps. 

Madder  is  one  of  the  most  important  colouring  sub- 
stances known,  and  there  are  several  species  of  it.  The 
plant  is  extensively  cultivated  in  Southern  Europe  and 
in  Holland.  We  receive  very  large  quantities  of  the 
root  from  Smyrna,  Trieste,  Leghorn,  and  other  Mediter- 
ranean ports  ;  much  of  that  which  we  receive  from 
Holland  is  in  powder,  and  comes  to  us  in  large  casks. 
The  Turks  formerly  understood  the  manufacture  and 
uses  of  Madder  better  than  other  nations,  and  the 
colour  thus  obtained  the  name  of  Turkey  Red."  In 
commerce  we  have  the  following  varieties  of  common 
madder  :-^Smyrna,  French,  Syrian,  and  Italian  roots  ; 
and  French,  Dutch-crop,  Ombros,  and  Mull  ground 
madders. 

Logwood. — The  tree  producing  this  dye-wood  is  a 
native  of  the  province  of  Yucatan  in  South  America, 
the  principal  town  of  which,  Campeachy,  situated  Dn 
the  river  San  Francisco  in  the  Bay  of  Campeachy,  was 
formerly  the  mart  for  Logwood  ;  but  it  is  now  exten- 
sively cultivated  in  Jamaica,  and  the  chief  trade  is 
removed  to  Belize,  a  British  settlement  in  the  Bay  of 
Honduras,  whence  immense  quantities  are  annually  ex- 
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ported.  Logwood  was  introduced  into  this  country  in 
the  reign  of  Queen  Elizabeth  ;  but,  owing  to  the  ignor- 
ance of  the  dyers  in  fixing  the  colour,  it  fell  into  such  dis- 
repute as  to  occasion  the  passing  of  an  act  of  parlia- 
ment entitled,  ^'  An  Act  for  abolishing  certain  deceitful 
stuffs  employed  in  dyeing  cloths/^  This  law  remained 
in  force,  and  prohibited  the  use  of  Logwood  until  1661, 
when  it  was  repealed. 

The  colouring  matter  of  the  Logwood  tree  depends 
upon  a  peculiar  principle  called  hcematin  or  Jmmatoxylin^ 
a  red  crystalline  substance  which  is  so  abundant  in  some 
samples  as  to  exist  in  distinct  blood-red  crystals.  The 
stems  are  cut  into  large  logs,  and  the  bark  and  albur- 
num or  white  wood  is  chopped  off,  the  dark  red  inner 
wood  being  the  only  valuable  portion.  The  colour  of  a 
decoction  of  logwood  is  of  a  brownish  blood-red.  Acids 
change  it  to  the  bright  colour  of  red  ink  (which  is  often 
made  of  an  infusion  of  Logwood  chips  to  which  acetic 
acid  is  added).  The  alkalies  strike  a  purple  or  violet, 
and  the  salts  of  iron  a  dark  violet  approaching  a  black 
colour. 

Rosewood  Stain.— (1.)  In  3  pints  of  water  boil  \  lb. 
of  Logwood  until  the  decoction  is  of  a  dark  red  colour, 
then  add  \  oz.  of  salts  of  tartar.  The  wood  is  to  receive 
three  or  four  coats  of  this  liquid,  which  must  be  used 
w^hilst  boiling  hot ;  each  coat  being  allowed  to  dry 
thoroughly  before  another  is  applied.  Veins  may  be 
formed  in  this  with  the  black  stain,  using  grainers' 
combs  or  other  implements ;  but,  as  we  have  already 
stated,  if  this  is  done,  the  work  is  removed  from  mere 
staining  and  becomes  an  imitation  of  graining. 
(2.)  (Transparent.)  Immerse  \  lb.  Eed  Saunders-wood 
and  \  lb.  of  potash  in  1  gallon  of  hot  water.  When 
the  colour  of  the  wood  is  extracted,  2|  lbs.  of  gum  shellac 
are  to  be  added,  and  dissolved  over  a  quick  fire.  The 
mixture  may  then  be  used  over  the  stain  above  de- 
scribed. 

Saunders  or  Eed  Sandal-wood. — This  dye-wood  is  the 
produce  of  a  large  tree  growing  to  the  height  of  sixty  or 
seventy  feet  on  the  mountains  and  other  parts  of  India. 
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It  is  usually  imported  in  small  billets  two  or  tliree  feet 
in  length,  of  a  fine  deep  red  colour,  the  concentric 
circles  of  the  transverse  section  being  divided  by  dark, 
almost  black,  lines  :  with  different  mordants  it  yields 
brownish  red,  scarlet  red,  deep  crimson,  and  yellowish 
red.  These  colours  are  not,  however,  very  permanent 
Another  dye-wood,  also  called  Red  Sandal-wood,  the 
native  name  of  which  is  Eutka-chundun,  is  the  pro- 
duction of  the  largest  trees  of  India.  Neither  of  these 
must  be  confounded  with  the  sweet-scented  sandal- 
woods which  are  furniture  woods. 

Black  Stains. — (1.)  To  6  quarts  of  water  add  1  lb.  of 
logwood  and  two  or  three  handfuls  of  fresh  walnut  peel- 
ings. Let  the  whole  boil  well  until  reduced  to  about 
half  the  quantity  of  liquid,  then  strain  and  add  a  pint 
of  best  vinegar,  boil  again,  and  apply  the  stain  whilst 
quite  hot.  Dissolve  1  oz.  of  Green  Copperas  in  a  quart 
of  water,  and  apply  this  whilst  quite  hot  over  the  pre- 
vious stain,  which  will  be  very  much  improved  thereby. 
(2.)  In  3  quarts  of  water  boil  |  lb.  of  logwood  chips, 
and  add  1  oz.  of  pearlash  ;  strain,  and  apply  whilst  hot. 
Boil  ^  lb.  of  logwood  chips  in  3  quarts  of  water,  adding 
I  oz.  of  verdigris  and  ^  oz.  of  copperas.  Strain  this  decoc- 
tion and  add  ^  lb.  of  rusty  steel  filings.  Wash  this  stain 
over  the  previous  one. 

Brown  Stain. — Make  a  decoction  by  boiling  1  part  of 
Catechu,  Cutch,  or  Gambier  in  30  parts  of  water,  to 
which  add  a  little  soda.  Apply  this  to  the  wood  which 
is  to  be  stained,  and  allow  it  to  dry  in  the  air.  Make  a 
solution  of  1  part  of  Bichromate  of  Potash  and  30  parts 
of  water,  and  apply  over  the  stain,  which  maybe  varied 
in  colour  according  to  the  strength  of  the  solutions  used. 
Catechu,  which  is  much  used  in  dyeing  and  staining,  is 
the  extract  of  the  wood  of  the  Acacia  Catechu,  the  seeds 
of  the  Areca  Catechu,  and  the  leaves  of  the  Nauclea 
Gambir.  The  Acacia  Catechu  is  a  small  spiny  tree,  rarely 
exceeding  twenty  feet  in  height :  the  wood  is  hard  and 
heavy ;  the  centre  is  of  a  very  dark  red  colour  nearly 
approaching  to  black ;  it  is  from  this  portion  of  the  wood 
that  the  extract  is  made.    In  India^  it  is  made  by  the 
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poorer  natives,  who  move  from  place  to  place,  selecting 
jungles  where  the  Acacia  is  most  abundant.  They  cut 
down  the  trees,  and  chop  the  heart- wood  into  chips,  which 
they  boil  in  water :  when  the  water  is  deeply  coloured,  it  is 
strained  off  and  submitted  to  the  process  of  evaporation, 
fresh  supplies  of  the  decoction  being  added  until  the 
whole  becomes  sufficiently  thickened  by  evaporation. 
It  is  then  poured  into  clay  moulds  and  left  to  dry  in 
the  sun.  The  Catechu  made  from  the  Acacia  Catechu  is 
also  called  Cutch  and  Terra  Jap onica.  The  term  Cutch 
is  said  to  be  named  from  the  native  language,  in  which 
the  substance  is  called  Kutt,  The  term  Terra  J aponica 
was  applied  by  European  chemists  when  the  extract  was 
first  imported  as  an  astringent  from  Japan.  Commer- 
cially, one  variety  is  called  Catechu,  and  another  Cutch, 
although  the  source  is  the  same.  The  former  has  been 
poured  out  on  to  mats  when  about  the  consistence  of  honey 
and  dried  in  the  sun.  When  sufficiently  hardened,  it  is 
cut  into  small  square  pieces,  and,  after  being  thoroughly 
dried,  it  is  packed  into  cane  baskets  for  exportation. 
This  variety  has  a  light  chocolate-brown  colour,  and  the 
cubes  are  about  an  inch  square,  having  an  earthy  frac- 
ture and  external  appearance.  The  other  variety,  Cutch, 
is  of  a  darker  colour,  rich  brown,  with  a  shining  appear- 
ance and  fracture  :  it  comes  to  this  country  much  mixed 
with  broken  leaves,  in  which  it  has  been  laid  to  dry  ;  it 
is  packed  in  a  similar  manner  to  the  Catechu,  but  is  most 
generally  run  into  one  mass.  Gambler,  or  Gambir,  is  an 
extract  of  the  leaves  of  the  Nauclea  Gamhir  :  this  plant 
belongs  to  the  natural  order  of  the  Cinchonas,  or  Jesuits' 
bark  trees.  It  is  made  by  boiling  the  leaves  and  evapo- 
rating the  decoction  to  dryness  :  in  appearance  it  resem- 
bles Cutch ;  but  it  is  not  so  glossy  in  its  fracture,  and 
rather  lighter  in  colour.  It  is  mostly  imported  from 
Singapore,  where  it  is  extensively  cultivated. 

Walnut  Stain. — Boil  IJ  oz.  of  w^ashing  soda, 
bichromate  of  potash  ^  oz.,  in  1  quart  of  water,  and 
add  2  I  ozs.  Vandyke  Brown.  This  stain  may  be  used 
either  hot  or  cold. 

Red  Stains.— (1.)  Boil  1  lb.  of  Brazil-wood  in  1  gal- 


374 


OF  STAINING. 


Ion  of  water  for  three  hours  or  more,  add  1  oz.  of  pearl* 
ash,  and  apply  it  to  the  wood  whilst  hot,  then  brush 
over  it  a  solution  made  of  2  ozs.  of  alum  in  1  quart  of 
water.  A  solution  of  Dragon's-blood  in  spirits-of-wine 
makes  a  very  good  stain,  as  already  mentioned.  The 
Brazil-wood  is  cut  from  a  tree  about  twenty  feet  high, 
with  prickly  branches  and  yellow  flowers  ;  the  decoction 
yields,  in  dyeing,  rose-colour,  red,  and  yellow,  according 
to  the  mordant  used.  It  is  not  used  in  dyeing  now  as 
much  as  it  was  formerly,  owing  to  the  introduction  of 
superior  materials. 

(2.)  A  decoction  of  Archil  forms  a  very  good  red 
stain  for  common  work  ;  two  or  three  washes  of  it 
should  be  given,  after  which  it  should  be  brushed 
over  with  a  hot  solution  of  pearlash  and  water.  Archil^ 
or  Orchil,  is  the  colouring  matter  of  the  Orchella 
weed  in  solution.  It  does  not  in  dj^eing  produce  a  fast 
colour ;  but  it  greatly  improves  other  dyes.  It  soaks, 
however,  into  the  fibres  of  wood,  and  is  thus  a  useful 
stain  for  common  work 

Oak  Stain. — Mix  2  ozs.  of  American  potash  and  2  ozs. 
of  pearlash  in  1  quart  of  water,  which  will  make  an  ex- 
cellent stain.  Should  the  colour  be  darker  than  required, 
it  may  be  diluted  with  water.  It  must  be  used  very 
carefully,  as  the  American  potash  will  blister  the  hands 
if  allowed  to  touch  them  ;  the  mixture  should  also  be 
used  with  a  very  common  brush,  as  it  softens  the  hair 
so  as  to  render  it  of  little  value  afterwards. 

Ebonising  Stains. — The  woods  best  adapted  for  ebon- 
ising  are  Sycamore,  Plane,  and  Chesnut;  the  work  should 
be  very  well  smoothened  and  rubbed  with  glass  paper 
before  staining,  and  should  be  finally  rubbed  with  glass 
paper  or  cloth  which  has  been  a  long  time  in  use,  every 
particle  of  dust  being  rubbed  off"  with  a  smooth  cloth. 

(1.)  Boil  ^  lb.  of  Logwood  chips  in  3  quarts  of  water, 
and  add  1  oz.  of  pearlash.  Apply  this  whilst  hot ;  then 
boil  J  lb.  of  Logwood  chips  in  3  quarts  of  water,  and  add 
J  oz.  Verdigris,  ^  oz.  Copperas;  strain  the  liquid,  and  then 
add  J  lb.  rusty  steel  filings  and  some  powdered  nut-galls, 
and  with  this  go  over  the  wood  a  second  time.  When 
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dry,  the  work  is  to  be  well  rubbed  down ;  and  if  the  colour 
should  appear  uneven,  the  second  stain  must  be  repeated, 
in  which  case  it  must  be  again  rubbed  down.  French 
polish,  made  darker  than  usual  by  the  addition  of  finely 
powdered  Stone  blue  or  Indigo,  is  then  to  be  used.  Or, 

(2.)  The  black  stain  first  mentioned  to  be  first  applied, 
then  a  plate  or  slate  is  to  be  held  over  a  lamp  until  a 
quantity  of  the  soot  has  formed  ;  this,  which  is  fine  lamp 
black,  is  to  be  collected  and  mixed  with  French  polish, 
which  is  then  to  be  used  in  the  ordinary  manner.  This 
too  may  be  repeated  if  required,  the  work  having  been 
previously  well  rubbed  down. 

(3.)  Boil  in  a  glazed  pipkin  a  handful  of  Logwood 
chips  to  1  pint  of  rain-water,  allowing  it  to  simmer 
until  reduced  by  about  one-fourth,  and  with  this  liquid 
give  the  wood  two  or  three  coats.  Now  add  to  the 
remainder  of  the  liquid  two  bruised  nut-galls,  a  few 
very  rusty  nails,  or  a  piece  of  sulphate  of  iron  about 
the  size  of  a  pigeon's  egg,  and  add  rain-water  until 
the  original  quantity  of  liquid  is  made  up.  This 
stain  is  to  be  applied  hot,  and  the  work  is  to  be 
French-polished,  a  little  blue  having  been  previously 
mixed  with  the  polish. 

Nut- Galls. — Gall-nuts,  oak-galls,  galls,  &c.,  are  ex- 
crescences formed  upon  the  young  twigs  of  the  various 
species  of  Oak.  Galls  are  also  formed  upon  other  plants  ; 
but  the  nut-galls  of  commerce  are  produced  on  the  species 
of  oak  called  the  Quercus  infectorius^  a  small  shrub 
about  5  or  6  ft.  in  height.  They  originate  in  the  punc- 
ture of  an  insect,  Cynips  gallce-tinctoria.  The  puncture  is 
efiected  by  the  ovipositor  of  the  insect,  and  an  egg  is  at 
the  same  time  deposited.  An  interruption  in  the  or- 
dinary functions  of  the  tissue  of  the  plant  takes  place 
at  the  spot  where  the  egg  is  inserted ;  the  consequence 
iS;,  that  an  excrescence  of  vegetable  matter,  principally 
tannin,  is  formed  round  the  egg,  and  furnishes  a  nidus  for 
the  grub  or  larva  when  hatched.  When  this  takes  place, 
the  grub  eats  its  way  out  through  the  side  of  the  gall, 
after  which  the  vitality  of  the  excrescence  either  decreases 
or  ceases  altogether.    Several  varieties  of  galls  are  dis- 
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tinguished  in  commerce,  the  principal  of  which  are  the 
blue  and  white  :  the  only  diflerence  is,  that  the  former 
are  gathered  before^  and  the  latter  after,  the  insect  has 
escaped.  The  colour  of  the  blue  galls  is  a  slaty  blue, 
and  something  of  a  greyish  green  ;  the  white  gall  is  of 
a  light  drab  colour,  and  much  lighter  in  weight :  it  is  also 
less  valuable  than  the  blue  variety.  Nut-galls  are  nearly 
round,  with  a  few  small  excrescences  over  their  surface. 
They  yield  a  fine  black  colour  with  any  of  the  salts  of 
iron,  and  are  used  in  the  preparation  of  writing  ink. 
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USEFUL  EECEIPTS. 

Alabaster,  to  clean. — Make  a  paste  with  quick-lime 
and  water,  spread  this  well  over  the  discoloured  article, 
and  leave  it  on  for  about  twenty- four  hours  ;  then  remove 
with  soap  and  water,  applying  some  friction  on  parts 
which  are  worse  than  others.  Alabaster,  if  not  too 
much  discoloured,  may  be  cleansed  with  a  strong  ley  of 
soap  and  water  ;  or,  the  superficial  dirt  and  grease  having 
been  removed,  it  may  be  washed  with  diluted  muriatic 
acid. 

Glass,  to  remove  Grease  from. — Dissolve  carbonate 
of  soda  in  wat^,  in  the  proportion  of  1  of  the  former 
to  10  of  the  Iftter,  and  let  the  liquid  boil  in  a  clean 
untinned  iron  pot.  Slake  8  parts  of  quick- lime  in  a 
covered  vessel,  and  add  the  hydrate  thus  formed  to  the 
boiling  liquid,  stirring  it  meanwhile.  Great  care  must 
be  exercised  in  using  this  caustic  solution,  which  must 
not  be  allowed  to  touch  the  hands;  the  glass  must 
therefore  be  dipped  in  it  by  the  aid  of  tongs  or  pliers. 
When  the  grease  is  dissolved  the  glass  is  to  be  well 
brushed  and  subsequently  rinsed  in  water. 

Gold  Size. — Heat  |  lb.  linseed  oil  in  a  flask^  and 
gradually  add  2  ozs.  of  powdered  gum  animi,  stirring 
the  oil  continuously  until  the  whole  of  the  gum  is  dis- 
solved. Continue  boiling  until  the  mixture  becomes  a 
little  thicker  than  tar,  when  it  must  be  strained  through 
a  coarse  cloth.    Previous  to  use,  it  is  to  be  ground  up 
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with  sufficient  vermilion  to  render  it  opaque ;  and 
turpentine  must  be  added  in  order  that  it  may  work 
freely. 

The  following  method  of  making  gold  size  is  derived 
from  a  very  old  source,  and  is  given  in  the  words  of  the 
original : — 

To  make  Gold  Size.— Take  Gum  Animi,  Asphaltum, 
of  each  1  oz. ;  Minium,  Litharge  of  gold  and  Umber,  of 
each  ^  oz.  ;  reduce  all  into  a  very  fine  powder,  and  add 
to  them,  of  Linseed  oil  4  ozs.,  of  Drying  oil  8  ozs. ;  digest 
over  a  gentle  fire  that  does  not  flame,  so  that  it  may 
only  simmer  and  bubble  up,  but  not  boil,  for  fear  it 
should  run  over  and  set  the  house  on  fire.  Keep  con- 
stantly stirring  with  a  stick  till  all  the  ingredients  are 
dissolved  and  incorporated,  and  do  not  leave  off*  stirring 
it  till  it  becomes  thick  and  ropy,  and  is  boiled  enough  ; 
let  it  stand  till  it  is  almost  cold,  and  then  strain  it 
through  a  coarse  linen  cloth,  and  keep  it  for  use.  To 
prepare  for  use,  mix  with  oil  of  turpentine  during 
heating,  and  strain  again;  add  Vermilion,  and  thin  as 
required  with  turpentine. 

Iron-work,  Paints  for  preserving. — (1.)  Plumbago 
and  hot  coal  tar. 

(2.)  Equal  parts  of  asphaltum  and  resin  dissolved  in 
common  turpentine. 

(3.)  For  machinery,  dissolve  2  lbs.  india-rubber,  4  lbs. 
resin,  2  lbs.  shellac  in  5  gallons  of  benzine.  This  may 
be  used  with  any  other  paint  as  a  vehicle. 

(4.)  Wrought-iron  bridges,  &c.,  are  painted  with 
White  lead  as  follows  : — The  iron- work  is  first  made 
clean  by  scrubbing  and  brushing  it  with  wire  brushes  ; 
this  done,  all  the  cavities  and  fissures  are  filled  up 
with  a  putty  of  Litharge,  Linseed  oil.  Varnish,  and 
White  lead.  This  filling  being  dry,  brushing  is 
repeated.  Afterwards  paint  is  applied  consisting  of 
300  lbs.  of  white  lead,  10  gallons  of  crude  Linseed 
oil,  and  1|  gallon  of  Turpentine.  This  paint  is 
repeated  when  the  previous  coat  is  sufficiently  dry,  and 
finally  evenly  overspread  with  white  sand.  Galvanising 
is  also  employed  to  prevent  rusting.    A  galvanising 
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paint  consists  chiefly  of  zinc  powder  and  oil  varnish. 
Rusting  is  further  prevented  by  rubbing  the  red  hot 
iron  with  wax,  tallow,  pitch,  or  coal  tar.  Rubbing 
with  heavy  petroleum  is  also  well  adapted  for  keeping 
i.'on-work  clean. 

Marble,  Jasper,  Porphyry,  &c,,  to  clean. — (1.)  Mix 
quick-lime  with  very  strong  soap-lees  until  the  liquid  is 
about  the  consistence  of  milk,  paint  it  over  the  substance 
to  be  cleaned,  and  leave  it  on  for  twenty-four  hours,  after 
which  it  is  to  be  washed  off,  and  the  stone  is  to  be  well 
rubbed  with  putty-powder  and  olive  oil. 

(2.)  Marble  which  has  not  been  tarnished  by  exposure 
to  the  open  air  may  be  well  washed  with  potash- water, 
and  subsequently  with  water  with  Avhich  a  small 
quantity  of  hydrochloric  acid  has  been  mixed. 

(3.)  Mix  soda,  pumice  stone,  and  finely  powdered 
chalk,  in  proportions  of  two  parts  of  the  former  to 
one  each  of  the  latter ;  pass  these  ingredients  through 
a  fine  sieve,  and  mix  them  with  water  so  as  to  form 
a  paste  of  some  consistency.  This  paste  on  being  well 
rubbed  into  the  marble  will  remove  the  stains;  the 
marble  is  then  to  be  washed  with  soap  and  water,  when 
a  beautiful  polish  will  be  produced. 

(4.)  Clean  with  diluted  muriatic  acid,  or  soap  and 
warm  vinegar.  Dissolve  lb.  of  potash  in  a  gallon 
of  water,  add  1  lb.  of  virgin  wax,  and  let  the  whole  boil 
for  half  an  hour ;  then  allow  it  to  cool,  when  a  cake  of 
wax  will  be  formed  on  the  surface.  This  cake  is  to  be 
ground  up  in  a  marble  mortar,  soft  water  being  added, 
until  a  smooth  paste  is  formed,  and  this  laid  on  the 
marble,  and  well  rubbed  with  a  piece  of  flannel  when 
dry,  will  produce  a  good  polish. 

Paint,  Anti-corrosive. — ^Take  equal  parts  by  weight 
of  whiting  and  White  lead,  and  half  the  quantity  of  fine 
sand,  gravel,  or  road- dust,  and  a  sufficient  quantity  of 
colouring  matter.  This  mixture  is  made  in  water,  and 
can  be  used  as  a  Distemper- colour  ;  but  it  is  more  durable 
to  dry  it  in  cakes  or  powder  after  mixing,  and  then  use 
it  as  an  oil-paint  by  grinding  it  again  in  Linseed  oiL 
The  proportion  of  oil  recommended  for  this  purpose 
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is  12  parts  by  weight  of  Linseed  oil,  1  boiled  Liuseed  oil, 
and  3  Sulphate  of  Lime,  well  mixed.  One  gallon  of  this 
prepared  oil  is  used  to  7  lbs.  of  the  powder. 

Paint,  Economical. — Skim  milk  2  parts,  fresh  slaked 
lime  8  ozs.,  linseed  oil  6  ozs.,  white  Burgundy  pitch 
2  ozs.,  Spanish  white  3  lbs.  The  lime  to  be  slaked  in 
water  exposed  to  the  air,  mixed  in  one-fourth  of  the 
milk.  The  oil  in  which  the  pitch  is  previously  dis- 
solved to  be  added  a  little  at  a  time,  then  the  rest  of 
the  milk,  and  afterwards  the  Spanish  white.  This 
quantity  is  sufficient  for  twenty- seven  square  yards — 
two  coats. 

Paint  for  Wire-work. — Boil  good  Linseed  oil  with 
as  much  litharge  as  will  make  it  of  the  consistency  to  be 
laid  on  with  the  brush ;  add  Lamp  Black  at  the  rate  of 
1  part  to  every  10  by  weight  of  the  litharge ;  boil 
three  hours  over  a  gentle  fire.  The  first  coat  should  be 
thinner  than  the  following  ones. 

Paint,  to  remove  old. — Wet  the  place  with  naphtha,  re- 
peating as  often  as  is  required  ;  but  frequently  one  appli- 
cation will  dissolve  the  paint.  As  soon  as  it  is  softened, 
rub  the  surface  clean.  Chloroform,  mixed  with  a  small 
quantity  of  spirit  ammonia,  has  been  very  successfully 
employed  in  removing  the  stains  of  dry  paint  from 
wood,  silk,  and  other  substances. 

Paint,  to  destroy.  —  Mix  one  part  by  weight  of 
American  pearlash  with  three  parts  quick  stone  lime,  by 
slaking  the  lime  in  water  and  then  adding  the  pearlash, 
making  the  mixture  about  the  consistency  of  paint. 
Lay  the  above  over  the  whole  of  the  work  required  to 
be  cleaned  with  an  old  brush,  let  it  remain  fourteen  or 
sixteen  hours,  when  the  paint  can  be  easily  scraped  oft. 

Paint,  to  remove,  Burning,  &c. — In  those  cases 
where  it  is  requisite  to  remove  painting  entirely  from  its 
ground,  it  is  usual  to  resort  to  mechanical  scraping,  or 
to  the  very  dangerous  operation  of  setting  fire  to  the 
painted  surface  immediately  after  washing  it  over  with 
oil  of  turpentine,  called  turps,  for  burning  oft*  the  paint 
from  the  old  disfigured  work — an  operation  which  may 
be  safely  and  more  easily  accomplished  by  laying  on  a 
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thick  wash  or  plaster  of  fresh-slaked  quick-lime,  mixed 
with  soda,  which  may  be  washed  off  with  water  the 
following  day,  carrying  with  it  the  paint,  grease,  and 
other  foulness ;  so  that,  when  clean  and  dry,  the  painting 
may  be  renewed  as  on  fresh  work. 

Paint,  Jay's  Metallic. — Break  common  resin  into 
dust  or  small  pieces,  and  dissolve  in  Benzoline  or  Turpen- 
tine until  the  solution  acquires  the  consistency  of  syrup 
or  treacle ;  or,  equal  parts  of  each  of  the  above  spirits  or 
hydrocarbons,  and  any  other  hydrocarbon  that  will  dry 
and  combine  with  drying  oils,  can  be  used  instead  of 
Turpentine  or  Benzoline.  When  the  solution  is  com- 
plete, it  is  gradually  added  to  Oxide  of  Zinc,  which  has 
previously  been  made  into  a  paste  with  boiled  Linseed 
oil,  until  the  whole  mixture  acquires  the  consistency  ol 
a  paint  suitable  for  use.  A  white  paint  of  a  durable 
and  glossy  character  is  thus  produced.  Other  pigments, 
such  as  Sulphate  of  Barytes,  Oxide  of  Iron,  Brunswick 
green,  or  Red  lead,  can  be  added  to  make  any  desired 
colour  of  paintc  One  great  advantage  of  its  use,'' 
says  the  inventor,  is  its  effectual  resistance  to  heat 
and  moisture.  It  never  blisters  or  cracks  even  under 
the  hottest  sun  or  in  the  most  inclement  weather." 

Painted  work,  to  clean. — "When  painted  wainscot 
or  other  wood  requires  cleaning,  soft  soap  and  fuller's 
earth  should  be  applied  with  a  flannel.  The  work 
should  proceed  from  the  top  downwards,  and  the  water 
should  be  prevented  from  running  on  the  clean  parts 
as  much  as  possible,  or  marks  will  be  made  which  will 
appear  after  the  whole  is  finished.  One  person  should 
dry  with  a  soft  rag  as  fast  as  another  has  scoured  off 
the  dirt  and  washed  off  the  soap.  When  the  paint  is 
soiled  in  parts  only,  and  does  not  require  a  general 
cleaning,  dip  a  sponge  or  a  piece  of  flannel  into  soda 
and  water,  wash  it  off*  quickly,  and  dry  immediately,  or 
the  soda  will  eat  off  the  paint.  When  paint  simply 
requires  to  have  the  dust  removed  from  it,  a  cloth 
should  not  be  used ;  but,  after  blowing  off  the  loose 
particles  with  a  pair  of  bellows,  the  operation  should  be 
completed  with  a  long-haired  brush.    With  care,  paint 
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will  look  well  for  a  long  time  if  guarded  from  the 
influence  of  the  sun. 

Painting,  effect  of,  on  Wood. — It  is,  of  course,  gene- 
rally understood  that  the  main  purpose  of  painting  wood 
is  to  preserve  it  from  decay,  but  this  effect  is  only  to  be 
expected  when  the  wood  is  previously  quite  dry  ;  if  this 
is  not  the  case,  the  painting  is  injurious  instead  of  being 
beneficial  to  the  timber.  On  this  point  Mr.  Tredgold 
('^Elementary  Principles  of  Carpentry/'  No.  182  of 
Weale's  Rudimentary  Series),  *'  There  is  another  cause 
which  affects  all  wood  most  materially,  which  is  the 
application  of  paint,  tar,  or  pitch  before  the  wood 
has  been  thoroughly  dried.  The  nature  of  these 
bodies  prevents  all  evaporation,  and  confines  the 
internal  moisture,  which  is  the  cause  of  sudden 
decay.  Both  oak  and  fir  posts  may  be  brought  into 
a  premature  state  of  decay,  by  their  having  been 
painted  prior  to  a  due  evaporation  of  their  moisture  ;  and 
painting  aff'ords  no  protection  to  timber  against  dry 
rot.  On  the  other  hand,  the  doors,  pews,  and  carved 
work  of  many  old  churches  have  never  been  painted, 
and  yet  are  often  found  to  be  perfectly  sound,  after 
having  existed  for  centuries.  Painted  floor-cloths  are 
very  injurious  to  wooden  floors,  and  soon  produce 
rottenness  in  the  floors  that  are  covered  with  them,  as 
the  painted  cloth  prevents  the  access  of  atmospheric  air, 
and  retains  whatever  dampness  the  boards  may  absorb, 
and  therefore  soon  causes  decay ;  carpets  are  not  so  in- 
jurious, but  still  assist  in  retarding  free  evaporation.'^ 

Putty,  to  make. — Pulverise  the  required  quantity  of 
whiting,  which  has  been  specially  dried,  and  pass 
through  a  sieve  of  about  forty-five  holes  to  the  square 
inch  ;  mix  the  powder  with  as  much  raw  Linseed  oil  as 
will  form  it  into  a  stiff*  paste,  which  should  be  well 
kneaded  and  left  for  a  day  or  so  ;  it  must  then  be 
worked  up,  a  small  quantity  at  a  time,  so  that  it  may  be 
rendered  quite  smooth,  and  that  balls  of  the  dry  whiting 
powder  may  not  be  imprisoned  in  different  parts  of  the 
putty,  for  these  would  make  their  appearance  when  the 
putty  was  being  used,  and  would  of  course  injure  the 
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adhesiveness  of  the  composition.  Putty  should  be  kepi 
in  an  earthenware  pan  covered  with  a  wet  cloth.  Putty 
which  has  become  hardened  may  be  made  again  fit  for 
use  by  warming  and  beating  it  up,  and  kneading  it 
whilst  in  that  condition.  For  particular  purposes,  as 
for  fanlights,  iron-framed  greenhouses,  and  other  places 
where  the  lap  or  hold  is  very  narrow,  a  little  white  lead 
may  with  advantage  be  added.  To  colour  putty,  mix 
Red  Ochre,  Lamp  black,  or  other  colour  with  the 
whiting. 

Putty,  to  soften. — Slake  some  quick  stone  lime  in 
water,  and  add  one-third  of  the  quantity  of  American 
pearlash  ;  make  the  mixture  about  the  thickness  of 
paint.  Apply  it  with  a  brush  to  the  putty  on  both 
sides  of  the  glass,  and  leave  it  on  for  a  day  or  so ;  the 
putty  will  then  have  become  so  softened  that  it  may 
easily  be  removed  with  a  glazier's  knife,  and  the  pane 
of  glass  may  then  be  taken  out. 

Size,  to  make. — Practically,  size  is  merely  glue  so 
much  diluted  with  water  that  it  does  not  (at  least  for  a 
very  long  time)  harden  in  the  mass^  but  preserves  a 
jellified  condition,  and  is  thus  sold  in  barrels.  A  better 
kind  is  however  supplied,  made  into  very  thin  square 
cakes  like  glue,  which  is  principally  used  for  sizing 
wood  which  has  been  stained,  or  for  refined  purposes. 
Parchment  size  is  the  best  for  distemper  colours,  and 
is  made  in  the  following  manner : — Place  a  quantity 
of  parchment  cuttings  in  an  iron  kettle,  cover  them 
with  water,  and  allow  them  to  soak  thoroughly ; 
from  twenty- four-  to  thirty-six  hours  will  be  re- 
quired for  this  purpose,  and  should  the  water  have 
been  absorbed,  more  must  be  added.  The  whole  is  then 
to  be  boiled  for  about  six  hours,  during  which  the 
scum  which  rises  must  be  removed.  It  is  afterwards  to 
be  strained  through  a  coarse  cloth.  Size  prepared  in 
the  following  manner  will  keep  good  for  several  weeks  : 
— Dissolve  3  or  4  ozs.  of  alum  in  boiling  water,  and 
add  the  solution  to  every  pailful ;  boil  and  strain  the  size 
a  second  time,  and  set  in  a  cool  place. 

Size,  Glove-leather. — Take  -J  lb.  of  the  cuttings  of 
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white  glove-leather,  put  them  into  water  and  allow  them 
to  steep  for  about  twelve  hours ;  add  about  6  quarts  of 
water,  and  allow  the  mixture  to  boil  down  to  1  quart ; 
strain,  and  allow  to  cool. 

Smell  of  Paint,  to  get  rid  of. — (1.)  Place  a  vessel 
full  of  lighted  charcoal  in  the  middle  of  the  room,  and 
throw  on  it  two  or  three  handfuls  of  Juniper  berries, 
shut  the  windows,  the  chimney,  and  the  door  close: 
twenty-four  hours  afterwards  the  room  may  be  opened, 
when  it  will  be  found  that  the  sickly  and  unwholesome 
smell  will  have  left.  The  smoke  of  the  Juniper  berries 
possesses  this  advantage,  that  should  anything  be  left 
in  the  room,  such  as  tapestry,  &c.,  it  will  not  be  in  any 
way  injured. 

(2.)  Plunge  a  handful  of  hay  into  a  pail  of  water, 
and  let  it  stand  in  the  newly  painted  room. 

(3.)  Fill  three  or  four  tubs  with  about  eight  gallons  of 
water,  and  an  ounce  of  vitriolic  acid,  and  place  them  in 
the  newly  painted  room  near  the  wainscot.  The  water 
will  absorb  the  effluvia  from  the  paint  in  about  three 
days;  but  it  should  be  renewed  each  day  during  that  time. 

Soft  Putty. — This  is  made  of  whiting  and  boiled 
Linseed  oil,  with  White  lead  in  the  proportion  of  one- 
tenth  of  the  whiting ;  a  small  quantity  of  salad  oil  is 
then  to  be  added  in  order  to  prevent  the  White  lead 
from  hardening  and  cracking  off,  as  common  putty 
often  does  in  certain  situations. 

Varnish,  Green  transparent. — (1.)  Thin  some  Copal 
varnish  with  Turpentine  ;  grind  well  together  equal 
quantities  of  Chinese  blue  and  Chromate  of  Potash,  and 
mix  them  thoroughly  with  the  diluted  varnish. 

The  precise  shade  of  green  may  be  varied  by  the 
different  proportions  in  which  the  Chinese  blue  and 
Chromate  of  Potash  are  used. 

(2.)  For  Venetian  blinds,  &c. — Give  the  wood  a 
couple  of  coats  of  light  Lead- colour,  and  allow  it  to 
become  perfectly  hard.  Grind  some  dry  White  lead  in 
Spirit  of  Turpentine,  and  add  to  it  one-third  of  its  quan- 
tity of  Verdigris  or  Navy  Green,  which  has  previously 
been  ground  in  oil ;  to  this  mixture  add  sufficient  com- 
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mon  oak  varnish  to  bind  the  colour.  Two,  or  if  required, 
three  coats  of  this  varnish  are  now  to  be  applied,  and 
as  it  dries  very  rapidly  the  whole  may  be  finished  in  a 
few  hours. 

Varnish,  to  remove,  from  Pictures  or  Fine  Work. — 
By  friction,  if  it  be  a  soft  varnish  such  as  that  of  Mastic, 
the  simple  rubbing  of  the  finger  ends,  with  or  without 
water,  may  be  found  sufiicient :  a  portion  of  the  resin 
attaches  itself  to  the  fingers,  and  by  continuous  rubbing 
removes  the  varnish.  If  it  be  hard  varnish  such  as 
that  of  Copal  which  is  to  be  removed,  friction  with 
sea  or  river  sand,  the  particles  of  which  have  a  rotundity 
that  prevents  their  scratching,  will  accomplish  the 
purpose.  The  solvents  commonly  employed  for  remov- 
ing varnish  are  the  several  alkalies :  alcohol  and 
essential  oils  used  simply  or  combined.  Of  the  alkalies, 
the  volatile  in  its  mildest  state,  or  carbonate  of 
ammonia,  is  the  only  one  which  can  be  safely  used  in 
removing  dust,  oil,  and  varnish  from  a  picture,  which 
it  does  powerfully ;  it  must,  therefore,  be  much  diluted 
with  water,  according  to  the  power  required,  and 
employed  with  judgment  and  caution,  stopping  its 
action  at  the  proper  time  by  the  use  of  pure  water  and 
a  sponge.  A  thick  coat  of  wet  fuller's  earth  may  be 
employed  with  safety,  and,  after  remaining  on  the 
paint  a  sufficient  time  to  soften  the  extraneous  surface, 
may  be  removed  by  washing.  Both  pictures  and  gilding 
have  been  restored  to  their  original  beauty  by  the  appli« 
cation  of  wet  clay. 

Worm  iis  Wood-work,  prevention  of. — The  ravages 
of  worms  and  insects  are  among  the  principal  causes 
of  the  destruction  of  timber.  Some  woods  are  more 
subject  than  others  to  be  destroyed  by  them,  such  as 
Alder,  Beech,  Birch,  and  in  general  all  soft  woods  of 
which  the  juices  are  of  a  saccharine  nature.  Against 
the  common  worm  Oil  of  Spike  is  said  to  be  an  excellent 
remedy  ;  and  Oil  of  Juniper,  or  of  Turpentine,  will  pre- 
vent them  in  some  degree.  A  free  use  of  Linseed  oil  is  a 
good  preservative,  and  so  is  a  covering  of  Copal  varnish ; 
but  these  can  be  applied  to  small  articles  only.  An- 
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other  application  is  Sulphur  which  has  been  immersed 
in  Nitric  Acid  and  distilled  to  dryness,  which^  being 
exposed  to  the  air,  dissolves  into  an  oil ;  the  parts  to  be 
secured  from  the  worm  are  to  be  anointed  with  this 
oil,  which  does  not  give  an  unpleasant  odour  to  the 
wood.  Lime  is  an  excellent  prevention  against  the 
worm,  and  sap-wood  should  always  be  impregnated  with 
it  when  used  in  a  dry  situation.  As  worms  do  not 
attack  bitter  woods,  soaking  wood  in  an  infusion  of 
Quassia  has  been  tried^  and  is  said  to  have  the  desired 
eJffect. 

Zinc,  to  prepare  for  Painting. — In  64  parts  of  water, 
dissolve  1  part  of  Chloride  of  Copper,  1  of  Nitrate  of 
Copper,  and  1  of  Sal  Ammoniac,  and  add  1  part  of 
commercial  Hydrochloric  Acid  ;  brush  the  zinc  over 
with  this  mixture,  which  gives  it  a  deep  black  ;  leave  it 
to  dry  for  twenty-four  hours,  when  any  oil  colour  will 
firmly  adhere  to  it,  and  withstand  both  heat  and  damp. 
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ACUTE  angles,  246 
Alabaster,  to  clean,  377 
Aldine  letters,  196 
Alkanet  root,  368 
American  Turpentine,  149 
Angle,  to  bisect,  287 

To    construct     similar  to 
■  another,  289 
Angles,  to  construct  of  different 

degrees,  297 
Angular  Perspective,  342 
An ti- corrosive  paint,  379 

BADGER  softener,  106 
Beam  Compass,  271 
Specially  adapted  for  letter- 
painting,  &c.,  271 
Bird's-eye  Maple,  to  grain,  106 

The  eyes,  107 
Bisect  a  line,  to,  279 
Black,  general  properties  of,  53 
Blue,  59 
Frankfort,  58 
Ivory  and  Bone,  57 
Lamp,    various     modes  of 

making,  56 
Vegetable,  55 
Black-and-Gold  Marble,  118 
Blanc  d' Argent,  51 
Blue,  general  properties  of,  79 
Pigments,  viz. : — 
Antwerp,  82 

Brunswick,  ^  Celestial  or 

Damp,  83 
Cobalt,  84 
Indigo,  85 
Prussian,  81 
Ultramarine,  83 


Blue-and-Gold  Marble,  123 
Blue  Ruby-spotted  Marble,  123 
Blue-veined  Swiss  Marble,  124 
Boiled  Oil,  146 
Bordeaux  Turpentine,  149 
Bougeval  White,  51 
Bow-pencil  and  Bow-pen,  272 
Brown,  general  properties  of,  99 
Pigments,  viz. : — 

Ochre,  102 

Purple,  103 

Spanish,  102 

Umber,  101 

Umber,  Burnt,  102 

Vandyke,  103 
Brown  Stain,  379 
Brown  tints,  37 
Brunswick  Green,  93 
Brushes,  different  sizes  and  kinds 
of,  2 

Proper  care  of,  2 
Varnish,  3 

used  in  letter-painting,  1 82 
Buff,  38 

CAMEL'S  Hair  pencils,  2 
Cam-wood,  368 
Canadian  Turpentine,  or  Balsam, 
149 

Canon  letters,  195 
Carmine,  modes  of  preparation, 
76 

Caxton,  172 
Celestial  Bliie_,  83 
Chio  Turpentine,  149 
Chocolate  tints,  38 
Chrome,  94 
Chrome  Yellow,  62 
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Circle,  to  draw,  to  touch  both  ' 
lines  of  an  angle,  319 
To  draw,  touching  both  sides 
of  an  angle,  and  passing 
through  a  given  point,  320 
Circle,  to  draw  through  any  three 
points,  289 

To     draw    an  equilateral 

triangle  about  a,  290 
To  draw,  of  a  given  radius  to 
touch  another  and  a  gi\  en 
line,  318 
To  find  the  centre  of,  293 
To  inscribe  a  square  in,  293 
Circles,  to  inscribe   three  in  a 
circle,  308 
To  inscribe  four  in  a  circle, 
309 

To  inscribe  seven  in  a  circle, 
310 
Cissing,  107 
Clarendon  letters,  197 

Elongated,  198 

Small  letters,  198 
Classic  letters,  200 
Clearcole,  11 
Cobalt,  84 
Cochineal,  76 

Colour,  laws  which  govern  the 
employment  of,  232 

Primary,    secondfiry,  and 

tertiary,  232 
Proportions  in  which  har- 
mony in  is  produced,  232 
Colours,  Grinding  of,  5 

Method  of  mixing,  7 
Colours  used  in  House-painting,  41 
Classification  and  combina- 
tion of,  41 
Hues,  tints,  and  shades  of,  45 
Orange,  89 
Columns  in  perspective,  329 
Comb,  in  Graining,  104 
Compasses,  268 
Concentric  rings  in  wood,  128 
Contrast  and  harmonious  equiva- 
lents, 233 

Simultaneous,  235 
Conventional  rendering  of  natural 

forms,  231,  263 
Copal  Varnish,  152 

Gum,  how  rendered  soluble, 
153 


1   Crayons  for  drawing,  350 
Cream  Colour,  39 
Cubes  in  perspective,  323,  325 
Curl  in  woods,  135 
Curved  lines,  253 
Curves,  Tangential,  254,  256 
Curvilirear  forms,  256,  257,  259, 
260,  261,  262 

DAMP  blue,  83 
Darkening  in  staining.  366 
Decoration,  relative  to  Architec- 
ture, 226 

of  surfaces,  229 
Decorative  Art,  principles  of,  225 
Distemper  painting,  26 

Continental  method,  29 
Frequent  cause  of  failure  in, 
29 

Method    of     grinding  and 
mixing    the  colours  and 
tints  for,  33 
Dotter  for  graining,  107 
Dove-coloured  Spotted  Marble, 
125 

Dove  Marble,  125 
Drab,  39 

Dragon's  Blood,  370 
Draw-pen,  272 
Di  awing  from  objects,  346 
Drier,  Leclaire's,  for  Zinc  Wliiti)^ 

147 
Driers,  143 

Driers,  powdered,  Guynomurj, 
148 

Drying  Oils,  144 

Leclaire's,  147 
Duster,  uses  of,  2,  9 

EGYPTIA'W  letters,  199 
Elongated,  200 
Egyptian- Green  Marble,  117 
Egyptian  Porphyry,  122 
Elementary  Drawing  for  House- 
painting,  236 
Elementary  Perspective,  321 
Elizabethan  letters,  203 
Ellipse,  to  construct  a  perfect,  by 
means  of  pins  and  cord,  311 
To  draw  "by  means  of  inter- 
secting arcs,  312 
Elliptical  Arch,  to  construct,  313. 
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Elliptical  Arcli,  figure  by  means 
of  circles,  314 

Figure  by  means   of  arcs, 
315 

Figure   by  means  of  two 
squares,  316 
Emerald  Green,  93 
Endogenous  plants,  133 
English  made  instruments,  275 
Equilateral  Triangle,  to  construct, 
286 

Of  given  altitude,  299 
To  construct  about  a  circle, 
291 

Exogenous  woods,  121 

Eyes  in  Bird'^^-eye  Maple,  136 

FAWN,  39 
Fibres  in  woods,  134 
Finishing  colour,  15 
Fitches,  2 

Fitness  in  decoration,  227 

Flake  White,  49 

Flatting,  method  of  work^  16 

Brushes  used  in,  1 7 

Paint  used  in,  16 
Flesh  tint,  38 
Florentine  marble,  120 
Foci  of  an  ellipse,  311 
Frame  in  perspective,  833,  334, 
335 

Divided,  in  perspective,  336 
Frankfort  Black,  58 
Frankincense,  149 
French  and  Swiss  instruments, 
275 

French  curves,  274 
French  Grey,  36 
French  White,  59 
French  Ultramarine,  83 
Fust,  173 

GAMBOGE,  367 
Geometrical  drawing,  267 
Geometrical  figures,  279 
German  text  letters,  204 
German  Ultramarine,  83 
Gilding  letters,  218 
Glass,  to  remove  grease  from, 
377 

Glass  paper,  how  to  use,  11 
Glazing  and  Scumbling,  78,  117 

S 


Gold  size,  to  make,  378 
Graining,    general     method  of 
working,  104 

Bird's-eye  Maple,  106 

Hair-wood,  114 

Mahogany,  109 

Pollard  Oak,  107 

Rosewood,  112 

Satin-wood,  108 

Wainscot  Oak,  111 

Walnut,  110 

Yew-tree,  113 

by  mechanical  means,  over, 
104 

Implements,  viz.  : — 
Badger  softener,  106 
Combs,  104 
Dotter,  107 
Mottler,  105 

Sable  tube  overgrainer,  109 
Thumb-piece,  111 

and  marbling  where  allow, 
able.  111 
Green,  general  properties  of,  91 

Brunswick,  93 

Chrome,  94 

Emerald,  93 

Mineral,  95 

Prussian,  95 

Verdigris,  94 
Green  tints,  37 

Pea,  37 

Sage,  37 
Grey  tints  (blue  hue),  36 

(Brown  hue),  37 
Grinding  of  Colours,  5 
Guttenburg,  173 
Gypsum,  51 

HATE-WOOD,  to  grain,  114 
Harmony  in  form  and  colour, 
228 

and  contrast,  230 
Hexagon,  to  construct  a  regular 

on  a  given  line,  305 
Hexagons  in  perspective,  341 
Horizontal  line,  in  perspective, 

323 

Horizontal  lines,  241 

Horn  Centres,  270 

House  painting,  processes  of,  1 

Implements  used  in,  1 
Hues,  variety  of,  233 

3 
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TNDIAN  Red,  72 

i    Indigo,  qualities  of,  85 

Preparation  of,  86 
Ironwork,  paint  for,  378 
Ironwork,  varnish  for,  154 
Italian  Pink  marble,  116 
Italic  letters,  205 

Small,  206 
Ivory  Black,  57 

JASPER  marble,  126 
To  clean,  379 

KING'S  Yellow,  62 
Knots  in  wood,  135 
Knots,  what  they  are,  their  treat- 
ment, 10 
Knotting,  9 
Patent,  9 
To  make,  9 
Krems  White,  50 

LAKE,  Drop,  77 
Lamp  Black,  56 
Lavender,  37 
Lead  Colour,  39 
Lead,  Red,  74 
Scarlet,  78 
Yellow,  66 
Lead,  White,  47 

Orange,  90 
Leaves,  as  studies,  265 
Lengthening  bar,  270 
Letter  painting,  general  conside- 
rations, 154 

Different  kinds  of,  156 
Letters,  the  study  of,  164 

Containing  curved  lines,  174 
Elementary  forms  of  straigh 

lined,  164 
Forms  of  slanting  lines,  168 
History  of,  179 
Incised,  215 

Mechanical    aids,   how  far 
allowable  in,  183 

Method  of  gilding,  218 

Method  of  studying,  180 

Painting,  brushes  used  in,  182 

Perspective  of,  211 

Raised,  211 

Various  kinds  of,  192 
Light  Red,  73 
Lilac,  37 


Line,   to    draw  a,   parallel  to 
another,  284 

To  divide  into  equal  parts, 
285 

Lines  in  distance,  in  perspective, 
327 

Linseed  oil,  139 

Mr.  Whittock  on,  140 
To  test  quality  of,  140 

Logwood,  370 

London  White,  50 

MACHINERY,  paint  for,  378 
Madder,  703 
Mahl-Stick,  4 
Mahogany,  to  grain.  111 
Mahogany  stains,  369 
Marble,  to  clean,  379 
Marbling,  115 

Black  and  Gold,  120 
Blue  and  Gold,  123 
Blue  Ruby,  spotted,  1 23 
BIue-Yeined  Swiss,  124 
Dove,  125 

Dove-coloured,  spotted,  125 

Egyptian  Green,  117 

Egyptian  Porphyry,  [12 

Florentine,  120 

Italian  Pink,  116 

Jasper,  12  5 

Porphyry,  121 

Sienna,  115 

Yerde  Antique,  117 

White  Veined,  118 
Mastic  Varnish,  153 
Matching,  in  staining,  366 
Mathematical  Instruments,  267 
Measuring  points,  344 
Mechanical  aids,  how  far  allow- 
able in  letter  painting,  183 
Medullary  ra3'S  in  wood,  130 
Method  of  studying  letter  paint- 
ing, 182 
Mineral,  94 

Mixed-lined  letters,  166,  174 
Mixed  tints,  36 
Mixing  colours,  method  of,  7 
In  oil  and  distemper,  33 
Movable  legs  of  compass,  269 
Muller,  1,  6 

■VTAPLES  Yellow,  63 

iM    Natural  leaves  as  studies,  265 
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New  walls,  to  paint,  18 
Nottingham  White,  50 
Nut-galls,  375 
Nut  oil,  143 

OAK  stains,  374 
Oblique  lines,  242 
Oblong,  to  construct,  282 
Obtuse  angles,  247 
Ochre,  Oxford,  65 
Stone, 
Yellow,  64 
Octagon,  to  construct  an,  on  a 
given  line,  306 
In  a  circle,  308 
In  a  square,  307 
Octagons  in  perspective,  341 
Oil,  Lin-seed,  139—145 
Drying,  144,  145 
Nut,  143 

Of  Turpentine,  149 
Poppy,  143 
Volatile,  148 
Oil  paints,  certain  properties  of, 
20 

Experiments  as  to  drying,  24 
Old  English  letters,  203 
Old  work,  repainting,  14 
Olive  tints,  38 

Orange,  general  properties  of,  88 

Chrome,  89 

Lead,  90 

Ochre,  90 
Orange  tints,  38 

Outlines,  hints  in  regard  to,  351 
Oval,  to  construct  an,  316 

PAINT,  Anti-corrosive,  379 
Paint,  to  keep,  3 
Paint,  to  mix  and  thin,  7 
Paint,  to  remove  smell  of,  384 
Paint  used  in  flatting,  16 
Painted  work,  to  clean,  381 
Painting,  effect  on  wood,  382 
Painting  in  Distemper,  26 
Painting,  plain,  in  oil,  8 
Painting,  the  second,  13 
Finishing  coats  of,  15 
Fourth,  14 
Third,  14 
Palettes,  3 
Palette-knife,  1 
Papea-  for  chalk  drawing,  349 


Pattern  in  repeats,  265 
Pea  Green,  37 
Peach  tints,  38 
Pearl  Grey,  36 

Perpendicular,  to  erect  at  the  end 
of  a  line,  280 

To  draw  a,  from  a  point  lying 

outside  a  line,  283 
To  erect  at  any  point  in  a 
line,  281 
Pencil  lines,  276 
Pencils,  276 

Pentagon,  to  construct  on  a  given 
line,  302 

By  a  special  method,  304 
In  a  circle,  303 
Picture  plane,  in  perspective,  322 

Line,  in  perspective,  322 
Pink  tints,  38 
Plaster,  to  paint,  18 
Point  of  sight,  323 
Distance,  324 
Pollard  Oak,  to  grain,  107 
Polygon,  to  construct  any  regular, 
on  a  given  line,  302 
In  a  circle,  303 
Polygons,  definitions  concerning, 
303 

Polygons  in  perspective,  340 
Poppy  oil,  143 

Porphyry  marble,  to  imitate,  121 
Porphyry,  to  clean,  379 

For  wire- work,  389 

Jay's  Metallic,  381 

To  destroy  by  burning,  &c., 
389 

To  remove  old,  389 
Powdered    drier  (Guynemei's), 

148 
Priming,  11 

Proportion  in  ornament,  227 

Protractor,  274 

Prussian  Green,  94 

Purple,  general  properties  of,  96 

Mixed,  97 
Putty,  to  make,  382 

Soft,  to  make,  384 

To  soften,  383 

RAW  Sienna,  65 
Red,  general  properties  of,  67 
Pigments,  viz, : — 
Carmine,  75 
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Red  pigments  {conthnied) — 

Indian,  72 

Lead,  74 

Light,  73 

Venetian,  74 

Vermilion,  69 
Lake,  Crimson,  77 

Scarlet,  78 
Red  stains,  373 
Repainting  old  work,  14 
Riglit  Angles,  244 
Roman  capitals,  195 

Small  letters,  195 
Roman  White,  51 
Rose  Pink,  78 
Rosewood,  112 
Rosewood  stains,  371 
Rouen  White,  51 
Rule  and  Straight-edge,  273 
Runic  letters,  196 

SABLE  tube  overgrainer,  1 07 
Sage  Green,  37 
Salmon  Colour,  38 
Sans-serif  letters,  193 
Elongated,  194 
Thin,  193 
Sash  Tools,  2 
Satin  wood,  to  grain,  108 
Saunders' -wood,  371 
Scale,    to    construct    a  {)lain, 

274 
Scales,  273 

Script,    or    writing  characters, 
296 

Scumbling  and  glazing,  117 

Second  painting,  the,  13 

Set  squares,  276 

Shading  from  objects,  346 
Principles  of,  358—362 
With  the  stump,  353 

Sienna  marble,  115 

Sienna,  R  .w,  65 

Sky  Blue,  38 

Sign-boards,  to  make,  160 

To  prepare,  161 
Sign  writing,  15 i 
Silver  grain  in  woods,  130 
Silver  White,  50 
Size,  to  make,  383 
Sizing,  365 
Slab,  1,  5 

Slabs,  in  perspective,  329 


Space,   contained  between  two 

lines,  to  divide,  317 
Spanish  White,  51 
Staining,  363 
Stains,  how  to  use,  364 
How  to  make,  369 
Station  point,  344 
Stipplers  for  flatting,  17 
Stone  Colour,  39 
Stone-knife,  1 
Stone  Ochre,  65 
Stopping,  12 
Stopping-knife,  1,  8 
Straight-edge,  273 
Straight-Hned  forms  in  drawing, 

238 

Strasburg  Turpentine,  149 
Straw  Colour,  36 
Stucco,  to  paint,  18 
Sulphate  of  Lead,  51 
Square,  to  construct  on  a  given 
line,  282 

To  construct   on  a  given 

diagonal,  291 
To  describe  a,  about  a  circle, 
291 

To  describe  a  circle  about  a, 
292 

To  inscribe  an  equilateral 

triangle  in,  298 
To    inscribe    in    a  circle, 

293 

To  inscribe  in  any  triangle, 

294 

To  inscribe  in  a  trapezian, 

294 

Squares,  249,  273 

TANGENT,  to  draw  a,  300 
Tangents,  300 
The  T-square,  275 
Thumb-piece,  111 
Tints,  to  mix  for  oil  or  distem- 
per :  — 
Brown,  37 
Buff,  39 
Chocolate,  38 
Drab,  39 
Fawn,  39 
Flesb,  38 
French  Grey,  37 
Green,  37 

Greys  (blue  hue),  36 
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Tints,  Grey  (brown  hue),  37 
Lavender,  37 
Lead  Colour,  39 
Lilac,  37 
Tints,  Olive  Green,  38 
Orange,  38 
Pea  Green,  37 
Peach,  38 
Pearl  Grey,  37 
Pink,  38 
Srtge  Green,  37 
Salmon,  38 
Sky  Blue,  38 
Stone  Colour,  39 
Straw  Colour,  37 
Violet,  38 
Tools,"  2 
Trapezium,  to  inscribe  a  square 
in,  295 

To  inscribe  a  circle  in,  296 
Triangle,  equilateral,  to  construct, 
286 

Of  given  dimensions,  to  con- 
struct, 287 
To  construct  a,  similar  to 

another,  290 
To  inscribe  a  circle  in  a,  288 
Triangle,  to  inscribe  in  a  square, 
298 

Triangles,  248 

Triangles  in  perspective,  330 

I Trisect,  to,  a  right  angle,  296 
Troyes,  White  of,  51 
i  Turpentine,  149 
Turpentine,  American,  or  white, 
149 

Bordeaux,  149 

Canadian,  or  Canada  Balsam, 

149 
Chio,  149 
Frankincense,  149 
Strasburg,  149 
Venice,  149 
Tuscan  letters,  201 

ULTEAMARINE,  83 
French  and  German,  modes 
of  preparation  of,  84 
Useful  receipts,  377 

I  T7ANISHING  points,  344 
Y     Varnish,  Green  transparent, 
384 


Varnish,    for    Venetian  blinds 
384 

To  remove,  385 
Varnish,  Table,  151 
Copal,  153 
Dark,  152 

For  common  work,  154 
For  Ironwork,  154 
Furniture,  151 
Mahogany,  151 
Mastic,  153 

To  resist  boiling  water,  152 

Turpentine,  152 

White  hard  spirit,  153 
Varnishes,  151 
Vegetable  Black,  55 
Venetian  Ped,  74 
Venice  Turpentine,  149 
Verde- Antique  Marble,  117 
Verdigris,  94 
Vermilion,  69 

Modes  of  preparation,  7 1 

To  test,  70 
Vertical  lines,  239 
Violet  tints,  38 
Volatile  oils,  148 

WALNUT  stain,  376 
White,  general  propertios 
of,  46 
JBougeval,  51 
Flake,  49 

French  or  Silver  White,  50 
Furniture  Varnish,  152 
Gypsum,  51 

Hard  Spirit  Varnish,  153 
Krems,  50 
Lead,  47 

London  and  Nottingham,  50 

Roman,  51 

Rouen,  51 

Spanish,  51 

Sulphate  of  Zinc,  51 

Troyes,  51 

Veined  Marble,  118 
Whitewashing,  30 

Mixture  for,  31 
Woods,    general    structure  of, 
128 

Worm  in  woodwork,  prevention 
of,  385 

Writing,  or  Script,  letters,  206 
Wrought  Iron,  paint  for,  378 
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YELLOW,  general  properties 
of,  60 

Chrome,  62 
King's,  62 
Lake,  66 
Naples,  63 


Yellow  ochre,  64 
Yew-tree,  to  grain,  114 

ZINC  White,  51 
To   prepare    for  paintiu 
386 


THE  END. 
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Wood  Taming^ 

THE  WOOD  TURNER'S  HANDYBOOK.  A  Practical  Manual 
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on  Cleanings  Repairing  and  Adjusting.  Embracing  Information  on  the  Tools, 
Materials,  Appliances  and  Processes  Employed  in  Watchwork.  By  Paul  N. 
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"  We  recommend  it  to  craftsmen  m  watchmakmg  as  a  useful  and  well-written  grammar  of  their 

art." — Scotsma7t. 

"  All  young  persons  connected  with  the  trade  should  acquire  and  study  this  excellent,  and  at 
the  same  time,  inexpensive  work." — Clerketnvell  Chronicle. 

rattern  Making. 

THE  PATTERN  MAKER'S  HANDYBOOK.  A  Practical 
Manual,  embracing  Information  on  the  Tools,  Materials  and  Appliances  em- 
ployed in  Constructing  Patterns  for  Founders.  By  Paul  N.  Hasluck, 
A.I.M.E.  With  One  Hundred  Illustrations.  Cr.  8vo,  2s.  cloth.  [_Just  published. 
"Mr.  Hasluck's  'Lathe  Work'  and  kindred  productions  have  acquired  a  high  reputation. 

His  new  volume,  '  Pattern  Making,'  contains  invaluable  advice,  and  furnishes  the  studious  workman 

with  a  very  large  amount  of  practical  information."— Z./cjyrf'j-  Neius. 

"  Especially  useful  to  the  beginner.   We  commend  it  to  all  who  are  interested  in  the  counsels 

it  so  ably  gives." — Colliery  Guardian. 

"This  handy  volume  contains  sound  information  of  considerable  value  to  students  and 

artificers."— //arfl?war«r  Trade  yotirnal. 

Mechanical  Manipulation. 

THE  MECHANICS  WORKSHOP  HANDYBOOK.  A  Practical 
Manual  on  Mechanical  Manipulation.  Embracing  Information  on  various 
Handicraft  Processes,  with  Useful  Notes  and  Miscellaneous  Memoranda. 
By  Paul  N.  Hasluck,  A.I.M.E.  Author  of  "  Lathe- Work,"  "The  Metal 
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Electrolysis  of  Gold,  Silver,  Copper,  etc. 

ELECTRO-DEPOSITION  :  A  Practical  Treatise  on  the  Electrolysis 
of  Gold,  Silvery  Copper,  Nickel,  and  other  Metals  and  A  Hoys.  With  descrip- 
tions of  Voltaic  Batteries,  Magnet  and  Dynamo-Electric  Machines,  Ther- 
mopiles, and  of  the  Materials  and  Processes  used  in  every  Department  ol 
the  Art,  and  several  Chapters  on  ELECTRO-METALLURGY.  By  Alex- 
ander Watt,  Author  of  "  Electro-Metallurgy,"  &c.  With  numerous  Illus- 
trations.   Second  Edition,  Revised  and  Corrected.    Crown  8vo,  gs.  cloth, 

ijust  published. 

"Evidently-written  by  a  practical  man  who  has  spent  a  long-  period  of  time  in  electro-plate 
workshops.  The  information  given  respecting  the  details  of  workshop  manipulation  is  remarkably 
complete.  .  .  .  Mr.  Watt's  book  will  prove  of  great  value  to  electro»depositors,  jewellers,  and 
various  other  workers  in  metal." — Nature. 

"  Eminently  a  book  for  the  practical  worker  in  electro-deposition.  It  contains  minute  and 
practical  descriptions  of  methods,  processes  and  materials  as  actually  pursued  and  used  in  the 
.workshop.   Mr.  Watt's  book  recommends  itself  to  all  interested  in  its  subjects." — E)igineer. 

Electro-Metallurgy. 

ELECTRO-METALLURGY :  Practically  Treated.  By  Alexander 
Watt,  F.R.S.S.A.  Eighth  Edition,  Revised,  with  Additional  Matter  and 
Illustrations,  including  the  most  recent  Processes.  i2mo,  3s.  6d.  cloth  boards. 
"From  this  book  both  amateur  and  artisan  may  learn  everything  necessary  for  the  successful 
prosecution  of  electroplating."— /rc";?. 

Electroplating. 

ELECTROPLATING  :  A  Practical  Handbook,    By  J.  W.  Urqu- 
hart,  C.E.    With  numerous  Illustrations.   Crown  8vo,  5s.  cloth. 
"  The  information  given  appears  to  be  based  on  direct  personal  knowledge.   .  .      Its  science 
s  sound  and  the  style  is  always  clear." — Athenceum. 

Electrotyping. 

ELECTROTYPING  :  The  Reproduction  and  Multiplication  of  Print- 
ing Surfaces  and  Works  of  Art  by  the  Electro-deposition  of  Metals,  ByJ.  W. 
Urquhart,  C.E.    Crown  8vo,  5s.  cloth. 

"The  book  is  thoroughly  practical.  The  reader  is,  therefore,  conducted  through  the  leading 
laws  of  electricity,  then  through  the  metals  used  by  electrotypers,  the  apparatus,  and  the  depositing 
processes,  up  to  the  final  preparation  of  the  work." — Art  journal. 

"We  can  recommend  this  treatise,  not  merely  to  amateurs,  but  to  those  actually  engaged  in  the 
trade." — Chemical  News. 

Goldsmiths^  JForIc, 

THE  GOLDSMITH'S  HANDBOOK,  By  George  E.  Gee, 
eweller,  &c.  Third  Edition,  considerably  Enlarged,  i2mo,  3s.  6d.  cloth 
oards. 

"A  good,  sound,  technical  educator,  and  will  be  generally  accepted  as  an  authority.  It  exactly 
fulfils  the  purpose  intended."— Horo/o£-u:al  Journal. 

"Will  speedily  become  a  standard  book  which  few  will  care  to  be  without." — Jeweller  and 
Metalworker. 

Silversmiths^  WorJc, 

THE  SILVERSMITH'S  HANDBOOK,  By  George  E.  Gee, 
Jeweller,  &c.  Second  Edition,  Revised,  with  numerous  Illustrations.  i2mo, 
3s.  6d.  cloth  boards. 

"  The  chief  merit  of  the  work  is  its  practical  character.  .  .  .  The  workers  in  the  trade  will 
speedily  discover  its  merits  when  they  sit  down  to  study  it." — English  Mechanic. 

" This  work  forms  a  valuable  sequel  to  the  author's  ' Goldsniith's  Handbook.'" — Silvers77iiths 
Trade  Jour7ial. 

The  above  two  works  together,  strongly  half -bound,  price  ys. 

Textile  Manufacturers^  Tables, 

UNIVERSAL    TABLES    OF    TEXTILE  STRUCTURE. 

For  the  use  of  Manufacturers  in  every  branch  of  Textile  Trade.    By  Joseph 

Edmondson.    Oblong  folio,  strongly  bound  in  cloth,  price  ys.  6d. 

The  principle  on  which  the  tables  are  founded  is  well  known,  and  much 
used  in  the  muslin  manufacture,  but  the  intricacy  of  the  calculations  hitherto 
required  {especially  where  warp  and  weft  differ  in  counts  and  in  the  closeness  of  the 
threads)  has  prevented  its  general  application.  By  these  tables  all  the  adjust^nents 
may  be  made  without  calculation.  Mere  references  to  the  proper  places  bring  out 
the  required  information. 

"  Immense  labour  has  been  bestowed  on  the  work  by  the  author.  The  tables  are  adapten  to 
every  mode  of  numbering  yarns  and  setts,  and  apply  to  all  the  branches  of  textile  manufacture.'  — • 
Textile  Recorder. 
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Horology, 

A  TREATISE  ON  MODERN  HOROLOGY,  in  Theory  and  Prac- 
tice. Translated  from  the  French  of  Claudius  Saunier,  ex-Director  of  the 
School  of  Horology  at  Macon,  by  Julien  Tripplin,  F.R.A.S.,  Besancon 
Watch  Manufacturer,  and  Edward  Rigg,  M.A.,  Assayer  in  the  Royal  Mint. 
With  Seventy-eight  Woodcuts  and  Twenty-two  Coloured  Copper  Plates. 
Second  Edition.  Super-royal  8vo,  £2  2S.  cloth,  £2  los.  half-calf. 
"  There  is  no  horological  work  in  the  Eng^lish  lang^uage  at  all  to  be  compared  to  this  produc- 
tion of  M.  Saunier's  for  clearness  and  completeness.  It  is  aUke  good  as  a  guide  for  the  student  and 
as  a  reference  for  the  experienced  horologist  and  skilled  workman.  "—I/oro/o£-ical  Journal. 

"  The  latest,  the  most  complete,  and  the  most  reliable  of  those  literary  productions  to  which 
continental  watchmakers  are  indebted  for  the  mechanical  superiority  over  their  English  brethren 
—in  fact,  the  Book  of  Books,  is  M.  Saunier's  'Treatise.'"-  JVatchmaker,  Jeweller  and  Silversmith. 

"  This  magnificent  treatise  is  one  of  the  most  valuable  and  comprehensive  contributions  to  the 
Uterature  of  horological  art  and  science  ever  produced,  and  cannot  be  too  highly  commended.  It 
is  a  perfect  cyclopaedia  of  watch  and  clockmaking."— 77?g  Coventry  Watch  and  Clockmaker. 

Watchmaking. 

THE  WA  TCHMA  KER  '5  HA  NDBOO  K.  Intended  as  a  Work- 
shop Companion  for  those  engaged  in  Watchmaking  and  the  Allied  Mechani- 
cal Arts.  Translated  from  the  French  of  Claudius  Saunier,  and  consider- 
ably Enlarged  by  Julien  Tripplin,  F.R.A.S.,  Vice-President  of  the  Horologi- 
cal Institute,  and  Edward  Rigg,  M.A.,  Assayer  in  the  Royal  Mint.  With 
Numerous  Woodcuts  and  Fourteen  Copper  Plates.  Second  Edition,  Revised. 
With  Appendix.    Crown  8vo,  gs.  cloth.  VJtist  published. 

"  Each  part  is  truly  a  treatise  in  itself.  The  arrangement  is  ?ood  and  the  language  is  clear  and 
concise.    It  is  an  admirable  guide  for  the  young  wdLtch.mak.er."—En^ineeriji^. 

"  It  is  impossible  to  speak  too  highly  of  its  excellence.  It  fulfils  every  requirement  in  a  hand- 
book intended  for  the  use  of  a  workman.  Should  be  found  in  every  workshop."— ^a^f/t  a7id 
Clockjnaker. 

"  Thi>~  book  contains  an  immense  number  of  practical  details  bearing  on  the  daily  occupation 
of  a  watchmaker,  and  it  will  be  found  of  great  use  to  an  army  of  woxk^xs:'— Watchmaker  and 
Metal-worker  (Chicago). 


CHEMICAL  MANUFACTURES  &  COMMERCE. 


The  Alkali  Trade^  Sulphuric  Acid,  etc, 

A   MANUAL  OF  THE  ALKALI  TRADE,  including  the 
Manufacture  of  Sulphuric  Acid,  Sulphate  of  Soda,  and  Bleaching  Powder. 
By  John  Lomas,  Alkali  Manufacturer,  Newcastle-upon-Tyne  and  London. 
With  232  Illustrations  and  Working  Drawings,  and  containing  390  pages  of 
Text.    Second  Edition,  with  Additions.   Super-royal  8vo,  £1  10s.  cloth. 
"This  book  is  written  by  a  manufacturer  for  manufacturers.   The  working  details  of  the  most 
approved  forms  of  apparatus  are  given,  and  these  are  accompanied  by  no  less  than  232  wood  en- 
gravings, all  of  which  may  be  used  for  the  purposes  of  construction.   Every  step  in  the  manufac- 
ture is  very  fully  described  in  this  manual,  and  each  improvement  explained." — Athenceum. 

' '  The  author  is  not  one  of  those  clever  compilers  who,  on  short  notice,  will '  read  up  '  any  conceiv- 
able subject,  but  a  practical  man  in  the  best  sense  01  the  word.  We  find  here  not  merely  a  sound 
and  lummous  explanation  of  the  chemical  principles  of  the  trade,  but  a  notice  of  numerous  matters 
which  have  a  most  important  bearing  on  the  successful  conduct  of  alkali  works,  but  which  are 
generally  overlooked  by  even  the  most  experienced  technological  authors." — Chemical  Review. 

brewing. 

A  HANDBOOK  FOR  YOUNG  BREWERS.  By  Herbert 
Edwards  Wright,  B.A.    Crown  8vo,  3s.  6d.  cloth. 

"  This  little  volume,  containing  such  a  large  amount  of  good  sense  in  so  small  a  compass,  ought 
to  recommend  itself  to  every  brewery  Tpxipil."— Brewers'  Guardian. 

Commercial  Chemical  Analysis, 

THE  COMMERCIAL  HANDBOOK  OF  CHEMICAL  ANA- 
LYSIS; or.  Practical  Instructions  for  the  determination  oi  the  Intrinsic  or 
Commercial  Value  of  Substances  used  in  Manufactures,  in  Trades,  and  in  the 
Arts.  By  A.  Normandy,  Editor  of  Rose's  "Treatise  on  Chemical  Analysis." 
New  Edition,  to  a  great  extent  Re-written  by  Henry  M,  Noad,  Ph.I^., 
F.R.S.  With  numerous  Illustrations.  Crown  8vo,  12s.  6d.  cloth. 
•'We  strongly  recommend  this  book  to  our  readers  as  a  guide,  alike  indispensable  to  the  house- 
wife as  to  the  pharmaceutical  practitioner." — Medical  Times. 

"Essential  to  the  analysts  appointed  under  the  new  Act.  The  most  recent  results  are  given, 
and  the  work  is  well  edited  and  carefully  written." — Nature. 
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Dye-Wares  and  Colours, 

THE  MANUAL  OF  COLOURS  AND  DYE-WARES  :  Their 
Properties,  Applications,  Valuation,  Impurities,  and  Sophistications.    For  the 
use  of  Dyers,  Printers,  Drysalters,  Brokers,  &c.    By  J.  W.  Slater.  Second 
Edition,  Revised  and  greatly  Enlarged.    Crown  8vo,  ys.  6d.  cloth. 
"A  complete  encyclopaedia  of  the  materia  tinctoria.    The  information  given  respecting'  each 
article  is  full  and  precise,  and  the  methods  of  determining-  the  value  of  articles  such  as  these,  so 
liable  fo  sophistication,  are  given  with  clearness,  and  are  practical  as  well  as  valuable." — Chemist 
and  Druggist. 

"  There  is  no  other  work  which  covers  precisely  the  same  ground.  To  students  preparing 
for  examinations  in  dyeing  and  printing  it  will  prove  exceedingly  useful."— Chemical  News. 

Figments. 

-  THE  ARTIST'S  MANUAL  OF  PIGMENTS.  Showing 
their  Composition,  Conditions  of  Permanency,  Non-Permanency,  and  Adul- 
terations; Effects  in  Combination  with  Each  Other  and  with  Vehicles  ;  and 
the  most  Reliable  Tests  of  Purity.  Together  with  the  Science  and  Arts 
Department's  Examination  Questions  on  Painting.  By  H.  C.  Standage. 
Second  Edition,  Revised.  Small  crown  8vo,  2s.  6d.  cloth.  ijust  published. 
"  This  work  is  indeed  multttm-ifi-parvo,  and  we  can,  with  good  conscience,  recommend  it  to 

all  who  come  in  contact  with  piginents,  whether  as  makers,  dealers  or  users." — Chemical  Reinew. 
"This  manual  cannot  fail  to  be  a  very  valuable  aid  to  all  painters  who  wish  their  work  to 

endure  and  be  of  a  sound  character  ;  it  is  complete  and  comprehensive." — S-t>ectator. 

"The  author  supplies  a  great  deal  of  very  valuable  information  and  memoranda  as  to  the 

chemical  qualities  and  artistic  effect  of  the  principal  pigments  used  by  painters." — Builder. 

Gauging.    Tables  and  Rides  for  Revenue  Offieers, 

Brewers t  etc. 

A  POCKET  BOOK  OF  MENSURATION  AND  GAUGING  : 
Containing  Tables,  Rules  and  Memoranda  for  Revenue  Officers,  Brewers, 
Spirit  Merchants,  &c.  By  J.  B.  Manx  (Inland  Rev^enue).  Oblong  i8mo,  4s. 
leather,  with  e'astic  band.  [Just  published. 

"  This  handy  and  useful  book  is  adapted  to  the  requirements  of  the  Inland  Revenue  Depart- 
ment, and  wil  be  a  favourite  book  of  reference.  The  raiige  of  subjects  is  comprehensive,  and  the 
arrangement  simple  and  clear." — Civi  ian. 

"  A  most  useiul  book.  It  should  be  in  the  hands  of  every  practical  brewer." — Brewers' 
yoicnial. 
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Agricultural  Facts  and  Figures. 

NOTE-BOOK  OF  AGRICULTURAL  FACTS  AND  FIGURES 
FOR  FARMERS  AND  FARM  STUDENTS.  By  Primrose  McConnell, 
Fellow  of  the  Hieihland  and  Agricultural  Society  ;  late  Professor  of  Agricul- 
ture, Glasgow  Veterinary  College.  Third  Edition.  Royal  32mo,  full  roan, 
gilt  edges,  with  elastic  band,  4s. 

"The  most  complete  and  comprehensive  Note-book  for  Farmers  and  Farm  Students  that  w 
have  seen.  It  literally  teems  with  information,  and  we  can  cordially  recommend  it  to  all  connected 
with  agriculture."— A'<?;V/z  British  Agriailttirist. 

Youatt  and  Burn^s  Complete  Ch^azier. 

THE  COMPLETE  GRAZIER,  and  FARMER'S  and  CATTLE- 
BREEDER'S  ASSISTANT.  A  Compendium  of  Husbandry;  especially  in 
the  departments  connected  with  the  Breeding,  Rearing,  Feeding,  and  General 
Management  of  Stock ;  the  Management  of  the  Dairy,  &c.  With  Directions 
for  the  Culture  and  Management  of  Grass  Land,  of  Grain  and  Root  Crops, 
the  Arrangement  of  Farm  Offices,  the  use  of  Implements  and  Machines,  and 
on  Draining,  Irrigation,  Warping,  &c. ;  and  the  Application  and  Relative 
Value  of  Manures.  By  William  Youatt,  Esq.,  V.S.  Twelfth  Edition,  En- 
larged by  Robert  Scott  Burn,  Author  of  "  Outlines  of  Modern  Farming," 
"  Systematic  jsmall  Farming,"  &q.  One  large  8vo  volume,  860  pp.,  with  244. 
Illustrations,  £1  is.  half-bound. 

"The  standard  and  text -book  with  the  farmer  and  grazier." — Farmers  Magazine. 

"A  treatise  which  will  remain  a  standard  work  on  the  subject  as  long  zs,  British  agriculture 
etidures." — Mark  La?ie  Express  (First  Notice). 

"  The  book  deals  with  all  departments  of  agriculture,  and  contains  an  immense  amount  of 
valuable  information.     It  is,  in  fact,  an  encyclopaedia  of  agriculture  put  into  readable  form,  and  it 
is  the  only  work  equally  comprehensive  brought  down  to  present  date.    It  is  excellently  printed  on 
thick  paper,  and  strontjly  bound,  and  deserves  a  place  in  the  library  of  every  agriculturist."— 
Lane  Ext>ress  (Second  Notice). 
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J^lotir  Manufacture f  Milling^  etc, 

FLOUR  MANUFACTURE :  A  Treatise  on  Milling  Science 
and  Practice.    By  Friedrich  Kick,  Imperial  Regierungsrath,  Professor  of 
Mechanical   Technology  in  the  Imperial  German  Polytechnic  Institute, 
Prague.   Translated  from  the  Second  Enlarged  and  Revised  Edition  with 
Supplement.    By  H,  H.  P.  Powles,  Assoc.  Memb.  Institution  of  Civil  En- 
gineers.   Nearly  400  pp.    Illustrated  with  28  Folding  Plates,  and  167  Wood- 
cuts.   Royal  8vo,  25s.  cloth.  IJtist  published. 
"  This  valuable  work  is,  and  will  remain,  the  standard  authority  on  the  science  of  millingf.    .  . 
The  miller  v/ho  has  read  and  digested  this  work  Avill  have  laid  the  foundation,  so  to  speak,  of  a  suc- 
cessful career  ;  he  will  have  acquired  a  number  of  general  principles  which  he  can  proceed  U> 
apply.    In  this  handsome  volume  we  at  last  have  the  accepted  text-book  of  modern  milling  in  good, 
sound  English,  which  has  little,  if  any,  trace  of  the  German  idiom." — T/te  Miller. 

"  Professor  Kick  treats  the  subject  so  thoroughly  both  on  its  theoretical  and  practical  sides  that 
his  work  is  well  suited  to  be  a  text-book  of  technical  education  anywhere."— ^rtJ^i-wa?/.  _ 

"  The  appearance  of  this  celebrated  work  in  English  is  very  opportune,  and  British  millers 
will,  we  are  sure,  not  be  slow  in  availing  themselves  of  its  pages." — Millers'  Gazette. 

Small  Farming. 

SYSTEMATIC  SMALL  FARMING;  or,  The  Lesso7is  of  my 
Farm.  Being  an  Introduction  to  Modern  Farm  Practice  for  Small  Farmers 
in  the  Culture  of  Crops  ;  The  Feeding  of  Cattle  ;  The  Management  of  the 
Dairy,  Poultry  and  Pigs  ;  The  Keeping  of  Farm  Work  Records ;  The  Ensilage 
System,  Construction  of  Silos,  and  other  Farm  Buildings ;  The  Improve- 
ment of  Neglected  Farms,  &c.  By  Robert  Scott  Burn,  Author  of  "  Out- 
lines of  Landed  Estates'  Management,"  and  "  Outlines  of  Farm  Manage- 
ment," and  Editor  of  "  The  Complete  Grazier."  With  numerous  Illustrations, 
crown  Svo,  6s.  cloth. 

"This  is  the  completest  book  of  its  class  we  have  seen,  and  one  which  every  amateur  farmer 
will  read  with  pleasure  and  accept  as  a  guide." — Field. 

"Mr.  Scott  Burn's  pages  are  severely  practical,  and  the  tone  of  the  practical  man  is  felt 
throughout.  The  book  can  only  prove  a  treasure  of  aid  and  suggestion  to  the  small  farmer  of 
intelligence  and  energy." — British  Quarterly  Review, 

"The  volume  contains  a  vast  amount  of  useful  information.  No  branch  of  farming  is  left 
untouched,  from  the  labour  to  be  done  to  the  results  achieved." — Clasgoiu  Herald. 

Modem  Farming. 

OUTLINES  OF  MODERN  FARMING.  By  R.  Scott  Burn. 
Soils,  Manures,  and  Crops — Farming  and  Farming  Economy — Cattle,  Sheep, 
and  Horses— Management  of  the  Dairy,  Pigs  and  Poultry — Utilisation  ot 
Town-Sewage,  Irrigation,  &c.  Sixth  Edition.  In  One  Vol.,  1,250  pp.,  half- 
bound,  profusely  Illustrated,  12s. 

"The  aim  of  the  author  has  been  to  make  his  work  at  once  comprehensive  and  trustworth}^ 
and  in  this  aim  he  has  succeeded  to  a  degree  which  entitles  him  to  much  credit."— Mor?ii7ig^ 
A  dvertiser. 

"Eminently  calculated  to  enlighten  the  agricultural  community  on  the  varied  subjects  of 
which  it  treats,  and  hence  it  should  find  a  place  in  every  farmer's  library."— Czify  Press. 
"  No  farmer  should  be  without  this  hook."— Banl?zery  Giiardiaji. 

Agricultural  Engineering. 

FARM  ENGINEERING,  THE  COMPLETE  TEXT-BOOK  OF. 
Comprising  Draining  and  Embanking;  Irrigation  and  Water  Supply ;  Farm 
Roads,  Fences,  and  Gates  ;  Farm  Buildings,  their  Arrangement  and  Con- 
struction, with  Plans  and  Estimates;  Barn  Implements  and_ Machines  ;  Field 
Implements  and  Machines ;  Agricultural  Surveying,  Levelling,  &c.  By  Prof. 
John  Scott,  Editor  of  the  Farmers'  Gazette,  late  Professor  of  Agriculture 
and  Rural  Economy  at  the  Royal  Agricultural  College,  Cirencester,  &c.  &c. . 
In  One  Vol.,  1,150  pages,  half-bound,  with  over  600  Illustrations,  12s. 
"  Written  with  great  care,  as  well  as  with  knowledge  and  ability.   The  author  has  done  his 

work  well ;  we  have  found  him  a  very  trustworthy  guide  wherever  we  have  tested  his  statements. 

The  volume  will  be  of  great  value  to  agricultural  students,"— Mar^  Lane  Express. 

"For  a  young  agriculturist  we  know  of  no  handy  volume  so  likely  to  be  more  usefully  studied." 

— Bell's  Weekly  Messenger. 

English  Agriculture. 

THE  FIELDS  OF  GREAT  BRITAIN  :  A  Text-Book  of 
Agriculture,  adapted  to  the  Syllabus  of  the  Science  and  Art  Department. 
For  Elementary  and  Advanced  Students.  By  Hugh  Clements  (Board  of 
Trade).    iSmo,  2S.  6d.  cloth. 

"A  most  comprehensive  volume,  giving  a  mass  of  information." — Agricnltural  Economist. 
"It  is  a  long  time  since  we  have  seen  a  book  which  has  pleased  us  more,  or  which  contains 
such  a  vast  and  useful  fund  of  knowledge." — Educational  Tirnes, 
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Farm  and  Estate  Book-Jceeping, 

BOOK-KEEPING  FOR  FARMERS  &  ESTATE  OWNERS. 
A  Practical  Treatise,  presenting,  in  Three  Plans,  a  System  adapted  to  all 
Classes  of  Farms.  By  Johnson  M,  Woodman,  Chartered  Accountant.  Crown 
8vo,  3S.  6d.  cloth. 

"  Will  be  found  of  great  assistance  by  those  who  intend  to  commence  a  system  of  book-keep- 
ing-, the  author's  examples  being  clear  and  explicit,  and  his  explanations,  while  full  and  accurate, 
being  to  a  large  extent  free  from  technicalities." — Live  Stock  jfoianial. 

Farm  Account  Boolv, 

WOODMAN'S  YEARLY  FARM  ACCOUNT  BOOK.  Giving 
a  Weekly  Labour  Account  and  Diary,  and  showing  the  Income  and  Expen- 
diture under  each  Department  of  Crops,  Live  Stock,  Dairy,  &c.  &c.  With 
"  Valuation,  Profit  and  Loss  Account,  and  Balance  Sheet  at  the  end  of  the 
Year,  and  an  Appendix  of  Forms.  Ruled  and  Headed  for  Entering  a  Com- 
plete Record  of  the  Farming  Operations.  By  Johnson  M.  Woodman, 
Chartered  Accountant,  Author  of  "Book-keeping  for  Farmers."  Folio, 
ys.  6d.  half-bound. 

"Contains  every  requisite  form  for  keeping  farm  accounts  readily  and  accurately." — Agri- 
ctiUure. 

Early  Fruits^  Floivers  and  Vegetables. 

THE  FORCING  GARDEN ;  or,  How  to  Grow  Early  Fruits, 
Flowers,  and  Vegetables.  With  Plans,  and  Estimates  for  Building  Glass- 
houses, Pits  and  Frames.  Containing  also  Original  Plans  for  Double  Glazing, 
a  New  Method  of  Growing  the  Gooseberry  under  Glass,  &c.  &c.,  and  on  Venti- 
lation, Protecting  Vine  Borders,  &c.  With  Illustrations.  By  Samuel  Wood. 
Crown  8vo,  3s.  6cl.  cloth, 

"  Mr.  Wood's  book  is  an  original  and  exhaustive  answer  to  the  question  '  How  to  Grow  Early 
Fruits,  Flowers  and  Vegetables^.  '"—Land and  Water, 

Good  Gardening, 

A  PLAIN  GUIDE  TO  GOOD  GARDENING  ;  or.  How  to  Grow 
Vegetables,  Fruits,  and  Flowers.  With  Practical  Notes  on  Soils,  Manures, 
Seeds,  Planting,  Laying-out  of  Gardens  and  Grounds,  &c.  By  S.  Wood. 
Third  Edition,  with  considerable  Additions,  &c.,  and  numerous  Illustrations. 
Crown  8vo,  5s.  cloth. 

"A  very  good  book,  and  one  to  be  highly  recommended  as  a  practical  guide." — Athenceimt. 
'■'  May  be  recommended  to  young  gardeners,  cottagers,  and  specially  to  amateurs,  for  the  plain 
and  trustworthy  information  it  gives  on  common  matters." — Gardeners'  Chronicle. 

Gainful  Gardening. 

MULTUM-IN-PARVO  GARDENING;  or,  How  to  make  One 
Acre  of  Land  produce  £620  a-year  by  the  Cultivation  of  Fruits  and  Vegetables  ; 
also.  How  to  Grow  Flowers  in  Three  Glass  Houses,  so  as  to  realise  £176  per 
annum  clear  Profit.  By  Samuel  Wood,  Author  of  "  Good  Gardening,"  &c. 
Fourth  and  cheaper  Edition,  Revised,  with  Additions.  Crown  8vo,  is.  sewed. 
"We  are  bound  to  recommend  it  as  not  only  suited  to  the  case  of  the  amateur  and  gentleman's 
gardener,  but  to  the  market  grower." — Gardeners'  Magazi)ie. 

Gardening  for  Ladies. 

THE  LADIES'  MULTUM-IN-PARVO  FLOWER  GARDEN, 
and  Amateii-rs'  Complete  Guide,  With  Illustrations.  By  Samuel  Wood. 
Crown  Svo,  3s.  6d.  cloth. 

"Full  of  shrewd  hints  and  useful  instructions,  based  on  a  lifetime  of  experience.'' — Scotsmaft. 

Meceipts  for  Gardeners. 

GARDEN  RECEIPTS,  Edited  by  Charles  W.  Quin.  121110, 
IS.  td.  cloth  limp. 

"A  useful  and  handy  book,  containing  a  good  deal  of  valuable  information." — Athenceicm. 

Kitchen  Gardening. 

THE  KITCHEN  A  ND  MA  RKET  GA  RDEN,    By  Contributors 
to  "The  Garden."   Compiled  by  C.  W.  Shaw.    i2mo,  3s.  6(i.  cloth  boards. 
"  The  most  valuable  compendium  of  kitchen  and  market-garden  work  published."— i^Vz^-w^r. 

Cottage  Gardening. 

COTTAGE  GARDENING :  or,  Flowers,  Fruits,  and  Vegetables  for 
Small  Gardens.   By  E.  Hobday.   i2mo,  is.  6d.  cloth  limp. 
"Contains  much  useful  information  at  a  small  charge." — Glasgow  Herald, 
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Mudson^s  Land  Valiier^s  JPocJ^et-BooIc. 

THE  LAND  VALUER'S  BEST  ASSISTANT:  Being  Tables 
on  a  very  much  Improved  Plan,  for  Calculating  the  Value  of  Estates.  With 
Tables  for  reducing  Scotch,  Irish,  and  Provincial  Customary  Acres  to  Statute 
Measure,  &c.  By  R.  Hudson,  C.E.  New  Edition.  Royal  32mo,  leather, 
elastic  band,  4s. 

"  This  new  edition  includes  tables  for  ascertaining  the  value  of  leases  for  any  term  of  years; 
and  for  showing'  how  to  lay  out  plots  of  ground  of  certain  acres  in  forms,  square,  round,  &c.,  with 
valuable  rules  for  ascertaining  the  probable  worth  of  standing  timber  to  any  amount ;  and  is  of 
incalculable  value  to  the  country  gentleman  and  professional  man." — Farmers'  yottrnal. 

EwarVs  Land  Improver's  Pocket-Book, 

THE  LAND  IMPROVER'S  POCKET-BOOK  OF  FORMULA, 
TABLES  and  MEMORANDA  required  in  any  Computation  relating  to  the 
Permanent  Improvement  of  Landed  Property,  By  John  Ewart,  Land  Surveyor 
and  Agricultural  Engineer.  Second  Edition,  Revised.  Royal  32mo,  oblong, 
leather,  gilt  edges,  with  elastic  band,  4s. 
"A  compendious  and  handy  little  volume." — Spectator. 

Complete  Agricultural  Surveyor's  Tocket-Book. 

THE  LAND  VALUER'S  AND  LAND  I M PROVERBS  COM- 
PLETE POCKET-BOOK.  Consisting  of  the  above  Two  Works  bound  to- 
gether.  Leather,  gilt  edges,  with  strap,  7s.  6d. 

"  Hudson's  book  is  the  best  ready-reckoner  on  matters  relating  to  the  valuation  of  land  and 
crops,  and  its  combination  with  Mr.  Ewart's  work  greatly  enhances  the  value  and  usefulness  of  the 
latter-mentioned.  ...  It  is  most  useful  as  a  manual  for  reference." — North  of  E^igland  Farmer. 

Auctioneer's  Assistant. 

THE  APPRAISER,  A  UCTIONEER,  BROKER,  HOUSE  AND 
ESTATE  AGENT  AND  VALUER'S  POCKET  ASSISTANTJortheValua- 
tion  for  Purchase,  Sale,  or  Renewal  of  Leases,  Annuities  and  Reversions,  and 
of  property  generally;  with  Prices  for  Inventories,  &c.  By  John  Wheeler, 
Valuer,  &c.  Fifth  Edition,  re-written  and  greatly  extended  by  C.  Norris> 
Surveyor,  Valuer,  &c.    Royal  32mo,  5s.  cloth. 

"  A  neat  and  concise  book  of  reference,  containing  an  admirable  and  clearly-arranged  list  of 
prices  for  inventories,  and  a  very  practical  guide  to  determine  the  value  of  furniture, &c." — Standard. 

Contains  a  large  quantity  of  varied  and  useful  information  as  to  the  valuation  for  purrhase, 
sale,  or  renewal  of  leases,  ammities  and  reversions,  and  of  property  generally,  with  prices  for 
inventories,  and  a  guide  to  determine  the  value  of  interior  fittings  and  other  effects." — Builder. 

Auctioneering. 

A  UCTIONEERS :  Their  Duties  and  Liahiliiies,  By  Robert 
Squibbs,  Auctioneer.   Demy  8vo,  los.  6d,  cloth. 

"The  position  and  duties  of  auctioneers  treated  compendiously  and  cledixly."— Builder, 
"Every  auctioneer  ought  to  possess  a  copy  of  this  excellent  work." — Iroiunstiger. 
"  Of  great  value  to  the  profession.  .  .  .  We  readily  welcome  this  book  from  the  fact  that  ii 
treats  the  subject  in  a  manner  somewhat  new  to  the  profession." — Estates  Gazette. 

Legal  Guide  for  Baivnhrokers. 

THE  PAWNBROKERS',  FACTORS'  AND  MERCHANTS' 
GUIDE  TO  THE  LAW  OF  LOANS  AND  PLEDGES.  With  the 
Statutes  and  a  Digest  of  Cases  on  Rights  and  Liabilities,  Civil  and  Criminal, 
as  to  Loans  and  Pledges  of  Goods,  Debentures,  Mercantile  and  other  Se- 
curities. By  H.  C.  FoLKARD,  Esq.,  Barrister-at-Law,  Author  of  *'  The  Law 
of  Slander  and  Libel,"  &c.  With  Additions  and  Corrections  to  1876.  Fcap. 
8vo,  3s.  6d.  cloth. 

"  This  work  contains  simply  everything  that  requires  to  be  known  concerning  the  department 
of  the  law  of  which  it  treats.  We  can  safely  commend  the  book  as  unique  and  very  nearly  perfect. 
— Iron. 

"  The  task  undertaken  by  Mr.  Folkard  has  been  very  satisfactorily  performed.  .  .  .  Such  ex 
Ijlanations  as  are  needful  have  been  supplied  with  great  clearness  and  with  due  regard  to  brevity. 
City  Press. 
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Mow  to  Invest, 

HINTS  FOR  INVESTORS :  Being  an  Explanation  of  the  Mode 
of  Transacting  Business  on  the  Stock  Exchange.  To  which  are  added  Com- 
ments on  the  Fluctuations  and  Table  of  Quarterly  Average  prices  of  Consols 
since  1759.  Also  a  Copy  of  the  London  Daily  Stock  and  Share  List.  By 
Walter  M.  Playford,  Sworn  Broker.  Crown  8vo,  2S.  cloth. 
"An  invaluable  guide  to  investors  and  speculators."— Bzilliontsi 

Metropolitan  Mating  Appeals. 

REPORTS  OF  APPEALS  HEARD  BEFORE  THE  COURT 
OF  GENERAL  ASSESSMENT  SESSIONS,  from  the  Year  1871  to  1885 
By  Edward  Ryde  and  Arthur  Lyon  Ryde.  Fourth  Edition,  brought  down 
to  the  Present  Date,  with  an  Introduction  to  the  Valuation  (Metropolis)  Act, 
1869,  and  an  Appendix  by  Walter  C.  Ryde,  of  the  Inner  Temple,  Barrister- 
at-Law.    Bvo,  i6s.  cloth. 

A  useful  work,  occupying'  a  place  mid-way  between  a  handbook  for  a  lawyer  and  a  guide  to 
the  surveyor.  It  is  compiled  by  a  g-entleman  eminent  in  his  profession  as  a  land  agent,  whose  spe- 
cialty, it  is  acknowledged,  lies  in  the  direction  of  assessing  property  for  rating  purposes.''— Land 
Ag'eitts'  Record. 

House  Property. 

HA  NDBOOK  OF  HO  USE  PROPERTY.  A  Popular  and  Practical 
Guide  to  the  Purchase,  Mortgage,  Tenancy,  and  Compulsory  Sale  of  Houses  and 
Land,  including  the  Law  of  Dilapidations  and  Fixtures ;  with  Examples  of 
all  kinds  of  Valuations,  Useful  Information  on  Buildings,  and  Suggestive 
Elucidations  of  Fine  Art.  By  E.  L.  Tarbuck,  Architect  and  Surveyor. 
Fourth  Edition,  i2mo,  55.  cloth.  [.J'list  published. 

"  The  advice  is  thoroughly  practical,"— /.aw  yotirnal. 

"This  is  a  well-written  and  thoughtful  work.  We  commend  the  work  to  the  careful  study  of  all 
interested  in  questions  affecting  houses  and  land." — Land  Agents'  Record  (First  Notice). 

"  Carefully  brought  up  to  date,  and  much  improved  by  the  addition  of  a  division  on  fine  art.' 
-^Land  Agents'  Reco7'd  (Second  Notice) 

Inwood^s  Estate  Tables, 

TABLES  FOR  THE  PURCHASING  OF  ESTATES,  Freehold, 
Copyhold,  or  Leasehold;  Annuities,  Advowsom,  etc. ^  B-nd  for  the  Renewing  of 
Leases  held  under  Cathedral  Churches,  Colleges,  or  other  Corporate  bodies, 
for  Terms  of  Years  certain,  and  for  Lives  ;  also  for  Valuing  Reversionary 
Estates,  Deferred  Annuities,  Next  Presentations,  &c. ;  together  with  Smart's 
Five  Tables  of  Compound  Interest,  and  an  Extension  of  the  same  to  Lower 
and  Intermediate  Rates.  By  W,  Inwood.  22nd  Edition,  with  considerable 
Additions,  and  new  and  valuable  Tables  of  Logarithms  for  the  more  Difi&cult 
Computations  of  the  Interest  of  Money,  Discount,  Annuities,  &c. ,  by  M.  Fedor 
Thoman,  of  the  Societe  Credit  Mobilier  of  Paris.  i2mo,  8s.  cloth. 
"Those  interested  in  the  purchase  and  sale  of  estates,  and  in  the  adjustment  of  compensation 

cases,  as  well  as  in  transactions  in  annuities,  life  insurances,  &c.,  will  find  the  present  edition  of 

eminent  service. " — Engineering. 

'  • '  Inwood's  Tables '  still  maintain  a  most  enviable  reputation.  The  new  issue  has  been  enriched 

by  large  additional  contributions  by  M.  Fedor  Thoman,  whose  carefully  arranged  Taoles  cannot 

fail  to  be  of  the  utmost  utility." — Mining  JourttaL 

Agricultural  and  Tenant- Mit/ht  Valuation, 

THE  AGRICULTURAL  AND  TENANT-RIGHT-VALUER'S 
ASSISTANT.  A  Practical  Handbook  on  Measuring  and  Estimating  the 
Contents,  Weights  and  Values  of  Agricultural  Produce  and  Timber,  the 
Values  of  Estates  and  Agricultural  Labour,  Forms  of  Tenant-Right-Valua- 
tions, Scales  of  Compensation  under  the  Agricultural  Ho  dings  Act,  1883, 
&c.  &c.  By  Tom  Bright,  Agricultural  Surveyor,  Author  of  "  The  Live 
Stock  of  North  Devon,"  &c.    Crown  8vo,  3s.  6d.  cloth.  ljust  publisher. 

"Full  of  tables  and  examples  in  connection  with  the  valuation  of  tenant-right,  estates,  labour. 

contents,  and  weights  of  timber,  and  farm  produce  of  all  kinds.    The  book  is  well  calculated  to 

assist  the  valuer  in  the  discharge  of  his  duty."— Agricultural  Gazette. 

An  eminently  practical  handbook,  full  of  practical  tables  and  data  of  undoubted  interest  and 

value  to  surveyors  and  auctioneers  in  preparing  valuations  ot  all  \dnds." —Far jAcr. 

"  Shows  at  a  glance  the  value  of  land,  crops,  and  the  cost  of  seeding,  harvesting,  &c.  &c.  It 

is  a  really  practical  and  useful  handbook,  for  which  we  anticipate  a  very  large  sale.'" — RcadzTio- 

Mercury. 
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A  Complete  Epitome  of  the  Laws  of  this  Country. 

EVERY  MAN'S  OWN  LAWYER:  A  Handy-book  of  the 
Principles  of  Law  and  Equity.  By  A  Barrister.  Twenty-fifth  Edition. 
Reconstructed,  Thoroughly  Revised,  and  much  Enlarged.  Brought  down  to 
the  end  of  last  Session,  and  including  careful  Digests  of— Coroners  Act,  1887  ; 
Probation  of  First  Offenders  ^c^,  1887;  Margarine  Act,  1887;  Agricultural 
Holdings  {England)  Act,  1883  ;  Cottage  Gardens  {Compensation  for  Crops)  Act, 
1887;  Bankruptcy  Act,  1883;  Allotments  Act,  1887;  Merchandise  Trade  Marks 
Act,  1887;  Truck  Amendment  Act,  1887;  Water  Companies  {Regulation  of 
Powers)  Act,  1887  '■>  Registration  of  Deeds  of  Arrangements  Act,  1887.  Crown 
8vo,  684  pp.,  price  6s.  M.  (saved  at  every  consultation  I),  strongly  bound  in 
cloth.  {J^^st  published, 

V  THE  BOOK  WILL  BE  FOUND  TO  COMPRISE  (AMONGST 
OTHER  MATTER)— 

The  Rights  and  Wrongs  of  Individuals— Mercantile  and  Commercial  Law 
—Partnerships,  Contracts  and  agreements  -  Guarantees,  Principals  and 
Agents— Criminal  Law— Parish  Law— County  Court  Law— Game  and  Fishery 
Laws— Poor  Men's  Lawsuits— Laws  of  Bankruptcy— Wagers— Cheques,  Bills 
AND  Notes— Copyright— Elections  and  Registration— Insurance— Libel  and 
Slander— MARRIAGE  and  Divorce— Merchant  Shipping- Mortgages  — Settle- 
ments—Stock  Exchange  Practice— Trade  Marks  and  Patents— Trespass— Nui- 
sances—Transfer  OF  Land— Wills,  &c.  &c.  Also  Law  for  Landlord  and  Tenant 
—Master  and  Servant— Heirs— Devisees  and  Legatees— Husband  and  wife- 
Executors  and  Trustees— Guardian  and  Ward -Married  Women  and  Infants 
—Lender,  Borrower  and  Sureties— debtor  and  Creditor— purchaser  and 
Vendor— Companies— Friendly  Societies— Clergymen- churchwardens— Medi- 
cal Practitioners— Bankers— Farmers— Contractors— Stock  Brokers— Sports- 
men—Gamekeepers— Farriers-  Horse  dealers— Auctioneers— House  Agents- 
Innkeepers-  Bakers— Millers— Pawnbrokers— Surveyors— Railways  and  Car- 
riers—Constables—Seamen—Soldiers, &c.  &c. 

The  following  subjects  may  be  mentioned  as  some  of  those  which  have  re- 
ceived special  attention  during  the  present  revision  : — Marriage  of  British  Subjects 
Abroad;  Police  Constables;  Pawnbrokers;  Intoxicating  Liquors  Licensing; 
Domestic  Servants ;  Landlord  and  Tenant ;  Vendors  and  Purchasers ;  Parlia- 
mentary Elections  ;  Municipal  Elections  ;  Local  Elections ;  Corrupt  Practices  at 
all  Elections  ;  Public  Health  and  Local  Government  and  Nuisances  ;  Highways ; 
Churchwardens  ;  Vestry  Meetings  ;  Rates. 

It  is  believed  that  the  extensions  and  amplifications  of  the  present  edition, 
while  intended  to  meet  the  requirements  of  the  ordinary  Englishman,  will  also 
have  the  effect  of  rendering  the  book  useful  to  the  legal  practitioner  in  the 
country. 

One  result  of  the  reconstruction  and  revision,  with  the  extensive  additions 
thereby  necessitated,  has  been  the  enlargement  of  the  book  by  nearly  a  hundred  and 
fifty  pages,  while  the  price  remains  as  before. 

Opinions  of  the  Press. 

"It  is  a  complete  code  of  English  Law,  written  in  plain  language,  which  all  can  understand. 
.  .  .  Should  be  in  the  hands  of  every  business  man,  and  all  who  wish  to  abolish  lawyers'  bills."  | 
Weekly  Times. 

•'A  useful  and  concise  epitome  of  the  law,  compiled  with  considerable  care." — Law  Magazine. 

"  A  concise,  cheap  and  complete  epitome  of  the  English  law.  So  plainly  written  that  he  who 
runs  may  read,  and  he  who  reads  may  understand."— /^zig^a^f. 

"  A  dictionary  of  legal  facts  well  put  together.    The  book  is  a  very  useful  on^" -Spectator. 

"  A  work  w'liich  has  long  been  wanted,  which  is  thoroughly  well  done,  and  which  we  most 
cordially  recommend.  '—Sunday  Times. 

Private  Bill  Legislation  and  Provisional  Orders. 

HANDBOOK  FOR  THE  USE  OF  SOLICITORS  AND  EN- 
GINEERS Engaged  in  Promoting  Private  Acts  of  Parliament  and  Provi- 
sional Orders,  for  the  Authorization  of  Railways,  Tramways,  Works  for  the 
Supply  of  Gas  and  Water,  and  other  undertakings  of  a  like  character.  By 
L.  Livingston  Macassey,  of  the  Middle  Temple,  Barrister-at-Law,  and 
Member  of  the  Institution  of  Civil  Engineers;  Author  of  "  Hints  on  Water 
Supply.''    Deiny  8vo,  950  pp.,  price  25s.  cloth.  [Just  published. 

"  The  vQlume  is  a  desideratum  on  a  subject  which  can  be  only  acquired  by  practical  expert 
ence,  and  the  order  of  procedure  in  Private  Bill  Legislation  and  Provisional  Orders  is  followed. 
The  author's  suggestions  and  notes  will  be  found  of  great  value  to  engineers  and  others  profession- 
ally engaged  in  this  cLoss  of  practice."— 57«7^^z«^A^r?t/j-. 

"  The  author's  double  experience  as  an  engineer  and  barrister  has  eminently  qualified  him  for 
the  task,  and  enabled  him  to  approach  the  subject  alike  from  an  engineering  and  legal  point  01 
view.  The  volume  will  be  found  a  great  help  both  to  engineers  and  lawyers  engaged  in  promoting 
Private  Acts  of  Parliament  and  Provisional  Orders."— Locat  Government  Chronicle. 

J.  OGDEN  AND  CO.  LIMITED,  PRINTERS,  GREAT  SAFFRON  HILL,  E.G. 


LONDON,  1862. 
THE  PRIZE  MEDAL 

Was  awarded  to  the  Publishers  of 

"  WEflLE'S  SERIES." 


A  NEW  LIST  OF 

WEALE'S  SERIES 

RUDIMENTARY  SCIENTIFIC, EDUCATIONAL, 
AND  CLASSICAL. 

Co7nprising  nearly  Three  Himdi-ed  and  Fi'fty  distinct  Tvo7-ks  in  almost  every 
department  of  Science,  Art,  and  Education,  recommended  to  the  notice  of  Engineers, 
Architects,  Biu'ldet's,  Artisans,  and  Students  generally,  as  well  as  to  those  interested 
in  V/orkme7i' s  Libraries,  Eiterary  and  Scientijic  Institutions,  Colleges,  Schools, 
Science  Classes,  ^c,  6;-'C, 


"  WEALE'S  SERIES  includes  Text-Books  on  almost  every  branch  of 
Science  and  Industry,  comprising  such  subjects  as  Agriculture,  Architecture 
and  Building,  Civil  Engineering,  Fine  Arts,  Mechanics  and  Mechanical 
Engineering,  Physical  and  Chemical  Science,  and  many  miscellaneous 
Treatises.  The  whole  are  constantly  undergoing  revision,  and  new  editions, 
brought  up  to  the  latest  discoveries  in  scientific  research,  are  constantly 
issued.  The  prices  at  which  they  are  sold  are  as  low  as  their  excellence  is 
assured." — American  Literary  Gazette. 

"  Amongst  the  literature  of  technical  education,  Weale's  Series  has  ever 
enjoyed  a  high  reputation,  and  the  additions  being  made  by  Messrs.  Crosby 
LocKWOOD  &  Co.  render  the  series  even  more  complete,  and  bring  the  infor- 
mation upon  the  several  subjects  down  to  the  present  time." — Mining 
journal. 

"  It  is  not  too  much  to  say  that  no  books  have  ever  proved  more  popular 
with,  or  more  useful  to,  young  engineers  and  others  than  the  excellent 
treatises  comprised  in  Weale's  Series." — Engineer. 

"The  excellence  of  Weale's  Series  is  now  so  well  appreciated,  that  it 
would  be  wasting  our  space  to  enlarge  upon  their  general  usefulness  and 
value." — Builder. 

"  WEALE'S  SERIES  has  become  a  standard  as  well  as  an  unrivalled 
collection  of  treatises  in  all  branches  of  art  and  science.'"  —Public  Opinion. 


PHILADELPHIA,  1876. 
THE   PRIZE  MEDAL 

Was  awarded  to  the  Publishers  for 

Books :  Eudimentary,  Scientific, 
"WEALE'S  SERIES,"  ETC. 


CROSBY  LOCKWOOD  &  SON, 

7,  stationers'  HALL  COURT,  LUDGATE  HILL,  LONDON,  E.C 


WEALE'S  RUDIMENTARY  SERIES. 


WEALE'S  KUDIMENTARY  SCIENTIFIC  SERIES. 


The  volumes  of  this  Series  are  freely  Illustrated  witd 
Woodcuts,  or  otherwise,  where  requisite.  Throughout  the  fol- 
lowing List  it  must  be  understood  that  the  books  are  bound  in 
limp  cloth,  unless  otherwise  stated  ;  but  the  'volumes  marked 
7vitk  a  X  may  also  be  had  strongly  bound  in  cloth  boards  for  6d. 
extra, 

N.B. — In  ordering  from  this  List  it  is  recommended^  as  a 
means  of  facilitating  business  and  obviating  error^  to  quote  the 
numbers  affixed  to  the  volumes^  as  well  as  the  titles  and  prices. 


CIVIL  ENGINEERING,  SURVEYING,  ETC. 

No. 

31.  WELLS  AND  WELL-SINKING.   By  John  Geo.  Swindell, 

A.R.I. B.A.,  and  G.  R.  Burnell,  C.E.    Revised  Edition.    With  a  New 
Appendix  on  the  Qualities  of  Water.    Illustrated.  2s. 
35.  THE  BLASTING   AND   QUARRYING   OF  STONE,  for 
Building  and  other  Purposes.  With  Remarks  on  the  Blowing  up  of  Bridges. 
By  Gen.  Sir  John  Burgoyne,  Bart.,  K.C.B.    Illustrated,    is.  6d. 

43.  TUBULAR,  AND  OTHER  IRON  GIRDER  BRIDGES,  ^^r- 

ticularly  describing  the  Britannia  and  Conway  Tubular  Bridges.  By  G. 
Drysdale  Dempsey,  C.E.    Fourth  Edition.  2s. 

44.  FOUNDATIONS  AND  CONCRETE  WORKS,  with  Practical 

Remarks^  on  Footings,  Sand,  Concrete,  Beton,  Pile- driving.  Caissons,  and 
Cofferdams,  &c.   By  E.  Dobson.    Fifth  Edition,    is.  6d. 

60.  LAND  AND  ENGINEERING  SURVEYING.  By  T.  Baker, 

C.E.  Fourteenth  Edition,  revised  by  Professor  J.  R.  Young.  2s.t 
80*.  EMBANKING  LANDS  FROM  THE  SEA.  With  examples 
and  Particulars  of  actual  Embankments,  &c.  By  J.  Wiggins,  F.G.S.  2s. 
81.  WATER  WORKS,  for  the  Supply  of  Cities  and  Towns.  With 
a  Description  of  the  Principal  Geological  Forraati'^ns  of  England  as  in- 
fluencing Supplies  of  Water ;  and  Details  of  Engines  and  Pumping  Machinery 
for  raising  Water.   By  Samuel  Hughes,  F.G.S.,  C.E.    New  Edition.    4s. J 

118,  CIVIL  ENGINEERING  IN  NORTH  AMERICA,  a  Sketch 
of.    By  David  Stevenson,  F.R.S.E.,  &c.   Plates  and  Diagrams.  3s. 

167.  IRON  BRIDGES,  GIRDERS,  ROOFS,  AND  OTHER 
WORKS.  By  Francis  Campin,  C.E.   2s.  6d.t 

197.  ROADS  AND  STREETS  {THE  CONSTRUCTION  OF). 
By  Henry  Law,  C.E.,  revised  and  enlarged  by  D.  K.  Clark,  C.E.,  including 
pavements  of  Stone,  Wood,  Asphalte,  &c.   4s.  6d.t 

203.  SANITARY  WORK  IN  THE  SMALLER  TOWNS  AND  IN 
VILLAGES.    By  C.  Slagg,  A.M.T.C.E.    Revised  Edition.  3s.t 

212.  GAS-WORKS,  THEIR  CONSTRUCTION  AND  ARRANGE- 

MENT'^ and  the  Manufacture  and  Distribution  of  Coal  Gas.  Originally 
written  by  Samuel  Hughes,  C.E.  Re-written  and  enlarged  by  William 
Richards,  C.E.    Seventh  Edition,  with  important  additions.    5s.  6d.t 

213.  PIONEER  ENGINEERING.    A  Treatise  on  the  Engineering 

Operations  connected  with  the  Settlement  of  Waste  Lands  in  New  Coun- 
tries.   By  Edward  Dobson,  Assoc.  Inst.  C.E.    4s.  6d.t 

216.  MATERIALS  AND  CONSTRUCTION ;  A  Theoretical  and 
Practical  Treatise  on  the  Strains,  Designing,  and  Erection  of  Works  of  Con- 
struction. By  Francis  Campin,  C.E.    Second  Edition,  revised.   3s. t 

219.  CIVIL  ENGINEERING.  By  Henry  Law,  M.Tnst.  C.E. 
Including  Hydraulic  Engineering  by  Geo.  R.  Burnell,  M.Inst.  C.E. 
Seventh  Edition,  revised,  with  large  additions  by  D.  Kinnear  Clark, 
M.Inst.  C.E.    6s.  6d.,  Cloth  boards,  7s.  6d. 

2  he  X  indicates  that  these  vols,  may  be  had  strongly  bound  at  td.  extra. 
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MECHANICAL  ENGINEERING,  ETC. 

33.  CRANESy  the  Construction  of,  and  other  IMachinery  for  Raising 

Heavy  Bodies.    By  Joseph  Glynn,  F.R.S.    Illustrated,    is.  6d. 

34.  THE  STEAM  ENGINE,  By  Dr.  Lardner.  Illustrated,  is.  6d. 
59.  STEAM  BOILERS:  their  Construction  and  Management.  By 

R.  Armstrong,  C.E.    Illustrated,    is.  6d. 
82.  THE  POWER  OF  WATER,  as  applied  to  drive  Flour  Mills. 

and  to  g-ive  motion  to  Turbines,  &c.    By  Joseph  Glynn,  F.R.S.  2s.$ 
98.  PRACTICAL  MECHANISM,  the  Elements  of;  and  Machine 

Tools.    By  T.  Baker,  C.E.   With  Additions  by  J.  Nasmyth,  C.E.   2s.  6d.i 
139.  THE  STEAM  ENGINE,  a  Treatise  on  the  Mathematical  Theory 

of,  with  Rules  and  Examples  for  Practical  Men.  By  T.  Baker,  C.E.   is.  6d. 

164.  MODERN  WORKSHOP  PRACTICE,  as  applied  to  Steam 

Eng-ines,  Bridges,  Cranes,  Ship-building,  &c.    By  J.  G.  Winton.    3s. t 

165.  IRON  AND  HEAT,  exhibiting  the  Principles  concerned  in  the 

Construction  of  Iron  Beams,  Pillars,  and  Girders.   By  J.  Armour.   2S.  6d.t 

166.  POWER  IN  MOTION :  Horse-Power,  Toothed-Wheel  Gearing, 

Long  and  Short  Driving  Bands,  and  Angular  Forces.  By  J.  Armour,  2s.t 

171.  THE  WORKMAN'S  MANUAL  OF  ENGINEERING 
DRAWING.  ByJ.  Maxton.  6th  Edn.  With  7  Plates  and  350  Cuts.  3s.  6d.i 

190.  STEAM  AND  THE  STEAM  ENGINE,  Stationary  and 
Portable.  (Being  an  Extension  of  the  Elementary  Treatise  on  the  Steam 
Engine  of  Mr.  John  Sewell.)    By  D.  K.  Clark,  M.I.C.E.    3s.  6d.t 

200.  FUEL,  its  Combustion  and  Economy.  By  C.  W.  Williams, 
With  Recent  Practice  in  the  Combustion  and  Economy  of  Fuel — Coal,  Coke, 
Wood,  Peat,  Petroleum,  &c.— by  D.  K.  Clark,  M.I.C.E.    3s.  6d.t 

202.  LOCOMOTIVE  ENGINES,  By  G.  D.  Dempsey,  C.E. ;  with 
large  additions  by  D.  Kinnear  Clark,  M.I.C.E.  3s.t 

211.  THE  BOILERMAKER'S  ASSISTANT  in  Drawing,  Tern- 
plating,  and  Calculating  Boiler  and  Tank  Vv^ork.  By  John  Courtney. 
Practical  Boiler  Maker.  Edited  by  D.  K.  Clark,  C.E.  100  Illustrations.  2s. 

217.  SEWING  MACHINERY :  Its  Construction,  History,  &c.,  with 
full  Technical  Directions  for  Adjusting,  &c.  By  J.  W.  Urquhart,  C.E.  2s. t 

223.  MECHANICAL  ENGINEERING.  Comprising  Metallurgy, 
Moulding,  Casting,  Forging,  Tools,  Workshop  Machinery,  Manufacture  ol 
the  Steam  Engine,  &c.   By  Francis  Campin,  C.E.  Second  Edition.  2s.  6d.t 

236.  DETAILS  OF  MACHINERY,     Comprising  Instructions  fot 

the  Execution  of  various  Works  in  Iron.    By  Francis  Campin,  C.E.  3s.t 

237.  THE  SMITHY  AND  FORGE;  including  the  Farrier's  Art  and 

Coach  Smithing.    By  W.  J.  E.  Crane.    Illustrated.    2s.  6d.J 
^238.  THE  SHEET-METAL  WORKER'S  GUIDE;  a  Practical  Hand- 

book  for  Tinsmiths,  Coppersmiths,  Zincworkers,  &c.    With  94  Diagrams  and 
Working  Patterns.    By  W.  J.  E.  Crane.    Second  Edition,  revised,    is.  6d. 
251.  STEAM  AND  MACHINERY  MANAGEMENT :  with  Hints 
on  Construction  and  Selection.   By  M.  Powis  Bale,  M.I. M  E.    2s.  6d.1: 

254.  THE   BOILERMAKER'S   READY-RECKONER,     By  J. 

Courtney.    Edited  by  D.  K.  Clark,  C.E.   4s.,  limp;  5s.,  half-bound. 

255.  LOCOMOTIVE  ENGINE-DRIVING.   A  Practical  Manual  for 

Engineers  in  charge  of  Locomotive  Engines.  By  Michael  Reynolds,  M.S.E. 
Eighth  Edition.    3s.  6d.,  limp  ;  4s.  6d.  cloth  boards. 

256.  STATIONARY  ENGINE^DRIVING.   A  Practical  Manual  for 

Engineers  in  charge  of  Stationary  Engines.  By  Michael  Reynolds,  M.S.E. 
Third  Edition.    3s.  6d.  limp  ;  4s.  6d.  cloth  boards. 

260.  IRON  BRIDGES  OF  MODERATE  SPAN:  their  Construc- 
tion and  Erection.  By  Hamilton  W.  Pendred,  late  Inspector  of  Ironwork 
to  the  Salford  Corporation.    2S.  \Ji.isi  published. 

The  %  indicates  that  these  vols,  may  be  had  strongly  bound  at  6d.  extra. 
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MINING,   METALLURGY,  KTC. 

4.  MINERALOGY,  TLudiments  of;  a  concise  View  of  the  General 
Properties  of  Minerals.  By  A.  Ramsay,  F.G.S.,  F.R.G.S.,  &c.  Third 
Edition,  revised  and  enlarged.    Illustrated.    3s.  6d.t 

117.  SUBTERRANEOUS  SURVEYING,  with  and  without  the  Mag- 

netic  Needle.    By  T.  Fenvvick  and  T.  Baker,  C.E.    Illustrated.    2s.  6d.  $ 
133.  METALLURGY  OF  COPPER  ;  an  Introduction  to  the  Methods 

of  Seeking,  Mining,  and  Assaving  Copper,  and  Manufacturing  its  Alloys. 

By  Robert  H.  Lamborn.  Ph.D.    Woodcuts.    2s.  6d.1: 
135.  ELECTRO-METALLURGY ;  Practically  Treated.     By  Alex- 

ander  Watt,  F.R.S.S.A.    Eighth  Edition,  revised,  with  additional  Matter 

and  Illustrations^  including  the  most  recent  Processes.   3s. i 

172.  MINING  TOOLS,  Manual  of.    For  the  Use  of  Mine  Managers, 
Agents,  Students,  &c.    By  William  Morgans.    2s.  6d.t 
172*  MINING  TOOLS,  ATLAS  oi  Engravings  to  Illustrate  the  above, 
containing  235  Illustrations,  drawn  to  Scale.   4to.   4s.  6d, ;  cloth  boards,  6s. 

176.  METALLURGY  OF  IRON  Containing  History  of  Iron  Manu- 
facture, Methods  of  Assay,  and  Analyses  of  Iron  Ores,  Processes  of  Manu- 
facture of  Iron  and  Steel,  &c.  By  H.  Bauerman,  F.G.S.  Fifth  Edition, 
revised  and  enlarged.  ss.J 

180.  COAL  AND  COAL  MINING,    By  Warington  W.  Smyth, 

M.A.,  F.R.S.    Sixth  Edition,  revised.    3s.  6d.t 
195.  THE   MINERAL    SURVEYOR   AND  VALUER'S  COM- 

PLRTE  GUIDE.  Comprising  a  Treatise  on  Improved  Mining  Surveying 
and  the  Valuation  of  Mining  Properties,  with  new  Traverse  Tables.  By  W. 
Lintern,  Mining  Engineer.  Second  Edition,  with  an  Appendix  on  ^Magnetic 
and  Angular  Surveying,  with  Records  of  the  Peculiarities  of  Needle  Disturb- 
ances. With  Four  Plates  of  Diagrams,  8:c.  3s.  dd.i  {^iisi pitblisJied. 
214.  SLATE  AND  SLATE  F/A^6^,  Scientific,  Practical,  and 

Commercial.    By  D.  C.  Davies,  F.G.S.,  Mining  Engineer,  &c.    3s. t 


ARCHITECTURE,  BUILDING,  ETC. 

16.  ARCHITECTURE— ORDERS— ThQ  Orders  and  their  Esthetic 

Principles,    By  W.  H.  Leeds.    Illustrated,    is.  6d. 

17.  ARCHITECTURE— STYLES— History  and  Description  of 

the  Styles  of  Architecture  of  Various  Countries,  from  the  Earliest  to  the 
Present  Period.    By  T.  Talbot  Bury,  F.R.I. B.A.,  &c.    Illustrated.  2s. 
Orders  and  Styles  of  Architecture,  in  One  Vol.,  2,5.  6d. 

18.  ARCHITECTURE— DESIGN— The  Principles  of  Design  in 

Architecture,  as  deducible  from  Nature  and  exemplified  in  the  Works  of  the 
Greek  and  Gothic  Architects.  By  E.  L.  Garbett,  Architect.  Illustrated.  2s. 6d. 
\*  The  three  precedini^  ]Vorks,  in  One  handsome  Vol.,  half  bound,  eniitled 
"Modern  Architecture," /5r/<f^  6.9. 

22.  THE  ART  OF  BUILDING,  Rudiments  of.  General  Principles 
of  Construction,  Materials  used  in  Building,  Strength  and  Use  of  Materials, 
Working  Drawings,  Specifications,  and  Estimates.     By  E.  Dobson,  as.J 

25.  MASONRY  AND  STONECUTTING :  Rudimentary  Treatise 
on  the  Principles  of  Masonic  Projection  and  their  application  to  Con- 
struction. By  Edward  Dorson,  M.R.I.B.A.,  &c.    2s.  6d.i 

42.  COTTAGE  BUILDING.     By  C.   Bruce  Allen,  Architect. 

Tenth  Edition,  revised  and  enlarged.  With  a  Chapter  on  Economic  Cottages 
for  Allotments,  by  Edward  E.  Allen,  C.E.  2s. 
45.  LIMES,  CEMENTS,  MORTARS,  CONCRETES,  MASTICS, 
PLASTERING,  &c.  By  G.  R.  Burnell,  C.E.  Thirteenth  Edition,   is.  6d. 

^^T"  The  X  indicates  that  these  vols,  may  be  had  strongly  bound  at  td.  extra. 
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Architecture,  Building,  etc.,  continued, 
57.  WARMING  AND  VENTILATION,    An  Exposition  of  the 

General  Principles  as  applied  to  Domestic  and  Public  Building's,  Mines, 
Lighthouses,  Ships,  &c.    By  C.  Tomlinson,  F.R.S.,  &c.    Illustrated.  3s. 

III.  ARCHES,  PIERS,  BUTTRESSES,  ^c:  Experimental  Essays 
on  the  Principles  of  Construction.    By  W.  Bland.    Illustrated,    is.  6d. 

116.  THE  ACOUSTICS    OF  PUBLIC   BUILDINGS ;    or,  The 

Principles  of  the  Science  of  Sound  applied  to  the  purposes  of  the  Architect  and 
Builder.   By  T.  Roger  Smi ih,  M.R.I.B.A.,  Architect.  Illustrated,   is.  6d. 

127.  ARCHITECTURAL  MODELLING  IN  PAPER,  the  Art  of. 

By  T.  A.  Richardson,  Architect.    Illustrated,    is.  6d. 

128.  VITRUVIUS—THE     ARCHITECTURE     OF  MARCUS 

VITRUVIUS  POLLO.  In  Ten  Books.  Translated  from  the  Latin  by 
Joseph  Gwilt,  F.S.A.,  F.R.A.S.   With  23  Plates.  5s. 

130.  GRECIAN  ARCHITECTURE,  An  Inquiry  into  the  Principles 
of  Beauty  in  ;  with  an  Historical  View  of  the  Rise  and  Progress  of  the  Art  m 
Greece.    By  the  Earl  of  Aberdeen,  is. 
**  The  two  preceding  Works  in  One  handsome  VoL,  half  bound,  entitled  "Ancient 

Architecture,"  price  6s. 
132.  THE  ERECTION  OF  DWELLING-HOUSES,  Illustrated  by 

a  Perspective  View,  Plans,  Elevations,  and  Sections  of  a  pair  of  Semi- 
detached Villas,  with  the  Specification,  Quantities,  and  Estimates,  &c.  By 
S.  H.  Brooks.    New  Edition,  with  Plates.   2s.  6d  t 

156.  QUANTITIES  ^  MEASUREMENTS  \n  Bricklayers',  Masons', 
Plasterers',  Plumbers',  Painters',  Paperhangers',  Gilders',  Smiths',  Carpenters' 
and  Joiners'  Work.    By  A.  C.  Beaton,  Surveyor.    New  Edition,     is.  6d. 

175.  LOCKWOOD  ^  CO:S  BUILDER'S  AND  CONTRACTOR'S 

PRICE  BOOK,  containing  the  latest  Prices  of  all  kinds  of  Builders'  Materials 
and  Labour,  and  of  all  Trades  connected  with  Building,  &c.,  &c.  Edited 
by  F.  T.  W.  Miller,  Architect.  Published  annually.   3s.  6d. ;  half  bound,  4s. 

182.  CARPENTRY  AND  JOINERY— Hw.  Elementary  Prin- 

CIPLEs  of  Carpentry.     Chiefly  composed  from  the  Standard  Work  of 
Thomas  Tredgold,  C.E-   With  a  TREATISE  ON  JOINERY  by  E. 
Wyndham  Tarn,  M.A,    Fourth  Edition,  Revised.    3s.  6d.i 
182*.  CARPENTRY  AND  JOINERY,     ATLAS  of  35  Plates  to 

accompany  the  above.  With  Descriptive  Letteroress.    4to.  6s. 
185.  THE  COMPLETE  MEASURER  ;  ihtUQd.surementoiBoBxdi'i, 
Glass,  &c. ;  Unequal-sided,  Square-sided,  Octagonal-sided,  Round  Timber 
and   Stone,  and  Standing  Timber,  &c.     By   Richard   Horton.  Fifth 
Edition.    4s. ;  strongly  bound  in  leather,  5s. 

187.  HINTS  TO  YOUNG  ARCHITECTS,    By  G.  Wightwick. 

New  Edition.    By  G.  H.  Guillaume.    Illustrated.    3s.  6d.4: 

1 88.  HOUSE  PAINTING,  GRAINING,  MARBLING,  AND  SIGN 

WRITING :  with  a  Course  of  Elementary  Drawing  for  House- Painters,  Sign- 
Writers,  &c.,  and  a  Collection  of  Useful  Receipts.  By  Ellis  A.  Davidson. 
Fifth  Edition.  With  Coloured  Plates.    5s.  clotb  limp  ;  6s.  cloth  boards. 

189.  THE  RUDIMENTS   OF  PRACTICAL  BRICKLAYING, 

In  Six  Sections  :  General  Principles  ;  Arch  Drawing,  Cutting,  and  Setting  ; 
Pointing;  Paving,  Tiling,  Materials;  Slating  and  Plastering;  Practical 
Geometry,  Mensuration,  &c.  By  Adam  Hammond.  Sixth  Edition,  is.  6d. 
191.  PLUMBING,  A  Text-Book  to  the  Practice  of  the  Art  or  Craft  of 
the  Plumber.  With  Chapters  upon  House  Drainage.  Fourth  Edition. 
With  330  Illustrations.    By  W.  P.  Buchan.    3s.  6d.t 

rg2.  THE  TIMBER  IMPORTER'S,  TIMBER  MERCHANTS, 
and  BUILDER'S  STANDARD  GUIDE.    By  R.  E.  Grandy.  3s.t 

206.  A  BOOK  ON  BUILDING,  Civil  and  Ecclesiastical,  includirxg 
Church  Restoration.  With  the  Theory  of  Domes  and  the  Great  Pyramid, 
&c.  By  Sir  Edmund  Beckett,  Bart.,  LL.D.,  Q.C.,  F.R.A.S.   4s.  6d.j:  

1^^^  The  X  indicates  that  these  vo-ls.  may  be  had  stronglv  bound  at  6d.  extra. 
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Architecture,  Building,  etc.,  continued, 
226.  THE  JOINTS  MADE  AND  USED  BY  BUILDERS  in  the 

Construction  of  various  kinds  of  Fngineering-  and  Architectural  "Works.  By 
Wyvill  J.  Christy,  Architect.  With  upwards  of  160  Engravings  on  Wood.  3s. t 

228.  THE  CONSTRUCTION  OF  ROOFS  OF  WOOD  AND  IRON 
By  E.  Wyndham  Tarn,  M.A.,  Architect.  Second  Edition,  revised,    is.  6d 

229.  ELEMENTARY  DECORATION :  as  applied  to  the  Interior 

and  Exterior  Decoration  of  Dwelling-Houses,  &c.    By  J.  W.  Facey.  2s. 

257.  PRACTICAL  HOUSE  DECORA.TION    A  Guide  to  the  Art 

of  Ornamental  Painting,  the  Arrangement  of  Colours  in  Apartments,  and 
the  Principles  of  Decorative  Design.    With  Remarks  on  the  Nature  and 
Properties  of  Pigments.    By  James  W.  Facey.    2s.  6d. 
The  two  preceding  Works,  in  One  handsovie  Vol.,  half -bound,  entitled  ^'^  House 
Decoration,  Elementary  and  Practical,"  price  5^-. 

230.  HANDRAILING.    Showing  New  and  Simple  Methods  for  finding 

the  Pitch  of  the  Plank,  Dravi^ing  the  Moulds,  Bevelling,  Jointing-up,  and 
Squaring  the  Wreath.   By  George  Collings.   Plates  and  Diagrams,    is.  6d, 

247.  BUILDING  ESTA  TES  :  a  Rudimentary  Treatise  on  the  Develop- 

ment, Sale,  Purchase,  and  General  Management  of  Building  Land.  By 
Fowler  Maitland,  Surveyor.    Second  Edition,  revised.  2s. 

248.  PORTLAND  CEMENT  FOR  USERS,    By  Henry  Faija, 

Assoc.  M.  Inst.  C.E.    Second  Edition,  corrected.    Illustrated.  2s. 
252.  BRICKWORK :   a  Practical  Treatise,  embodying  the  General 
and  Higher  Principles  of  Bricklaying,  Cutting  and  Setting,  &c.     By  F. 
Walker.    Second  Edition,  Revised  and  Enlarged,    is.  6d. 
23.  THE  PRACTICAL  BRICK  AND  TILE  BOOK.  Comprising: 
i8q.     Brick  and  Tile  Making,  by  E.  Dobson,  A.I.C.E.  ;  Practical  Bricklay- 
252.     ING,  by  A.  Hammond  ;  Brickwork,  by  F.  Walker.    550  pp.  with  270  Illus- 
trations.  OS.    Strongly  half-bound. 
THE    TIMBER  MERCHANT'S,  SAW-MILLER'S,  AND 
IMPORTER'S  FREIGHT-BOOK  AND  ASSISTANT.   By  Wm.  Rich- 
ardson.    With  a  Chapter  on  Speeds  of  Saw-Mill  Machinery,  &c.  By 
M.  Powis  Bale,  A.M.Inst.C.E.  t^s.X 

258.  CIRCULAR   WORK  IN  CARPENTRY  AND  JOINERY. 

A  Practical  Treatise  on  Circular  Work  of  Single  and  Double  Curvature. 
By  George  Collings,  Author  of    A  Treatise  on  Handrailing."     2s.  6d. 

259.  GAS  FITTING:  A  Practical  Handbook  treating  of  every 
Description  of  Gas  Laying  and  Fitting.  By  John  Black.  With  122  Illus- 
trations.   2s.  6d.t 

261.  SHORING  AND  ITS  APPLICATION :  A  Handbook  for  the 
Use  of  Students.   By  George  H.  Blagrove.    is.  6d.      \_Just  published. 


SHIPBUIXJDING,  NAVIGATION,  MARINE 
ENGINEERING,  ETC. 

NA  VAL  ARCHITECTURE.  An  Exposition  of  the  Elementary 
Principles  of  the  Science,  and  their  Practical  Application  to  Naval  Construc- 
tion. By  J.  Peake.  Fifth  Edition,  with  Plates  and  Diagrams.  3s.  6d.t 
53*.  SHIPS  FOR  OCEAN  ^  RIVER  SERVICE,  Elementary  and 
Practical  Principles  of  the  Construction  of.  By  H.  A.  Sommerfeldt.  is.  6d. 
53**.  AN  ATLAS  OF  ENGRA  VINGS  to  Illustrate  the  above.  Twelve 
large  folding  plates.    Royal  4to,  cloth.    7s.  6d. 

54.  MASTING,  MAST-MAKING,  AND  RIGGING  OF  SHIPS, 

Also  Tables  of  Spars,  Rigging,  Blocks ;  Chain,  Wire,  and  Hemp  Ropes, 
&c.,  relative  to  every  class  of  vessels.    By  Robert  Kipping,  N.A.  2S. 
54*.  IRON  SHIP-BUILDING.  With  Practical  Examples  and  Details. 

By  John  Grantham,  C.E.   5th  Edition.  4s.  

The  %  indicates  that  these  vols,  may  be  had  strongly  bound  at  6d.  extra. 
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Shipbuilding,  Navigation,  Marine  Engineering,  etc.,  coitt. 
55.  THE  SAILOR'S  SEA  BOOK:  a   Rudimentary  Treatise  on 
Navigation.    By  James  Greenwood,  B.A.    With  numerous  Woodcuts  and 
Coloured  Plates.    New  and  enlarged  edition.    By  W.  H.  Rosser.    2S.  6d.t 

80.  MARINE  ENGINES  AND  STEAM  VESSELS.   By  Robert 

Murray,  C.E.  Eighth  Edition,  thoroughly  Revised,  with  Additions  by  the 
Author  and  by  George  Carlisle,  C.E.,  Senior  Surveyor  to  the  Board  of 
Trade,  Liverpool.    4s.  6d.  limp  ;  5s.  cloth  boards. 

835^.  THE  FORMS  OF  SHIPS  AND  BOATS.     By  W.  Bland. 

Seventh  Edition,  Revised,  with  numerous  Illustrations  and  Models,  is.  6d. 
99.  NAVIGATION  AND  NAUTICAL  ASTRONOMY,  in  Theory 
and  Practice.   By  Prof.  J.  R.  Young.    New  Edition.    2s.  6d. 
106.  SHIPS'  ANCHORS,  a  Treatise  on.  By  G.  Cotsell,  N.A.    is.  6d. 
149.  SAILS  AND  SAIL-MAKING.  With  Draughting,  and  the  Centre 
of  Effort  of  the  Sails  ;  Weights  and  Sizes  of  Ropes  ;   Masting,  Rigging, 
and  Sails  of  Steam  Vessels,  &c.  12th  Edition.  By  R.  Kipping,  N.A,,  2s.  6d.t 
155.  ENGINEER'S  GUIDE  TO  THE  ROYAL  6-  MERCANTILE 
NAVIES.    By  a  Practical  Engineer.   Revised  by  D.  F.  McCarthy.  3s. 
55   PRACTICAL  NAVIGATION.     Consisting   of  The  Sailor's 
&     Sea-Book.    By  James  Greenwood  and  W.  H.  Rosser.    Together  with 
,     the  requisite  Mathematical  and  Nautical  Tables  for  the  Working  of  the 
^"4-    Problems.    By  H.  Law,  C.E.,  and  Prof.  J.  R,  Young.    7s.  Half-bound. 


AGRICULTURE,  GARDENING,  ETC. 

61*.  A  COMPLETE  READY  RECKONER  FOR  THE  AD  ME  A^ 
SUREMENT  OF  LAND,  &c.  By  A.  Arman.  Third  Edition,  revised 
and  extended  by  C.  Norris,  Surveyor,  Valuer,  &c.  2s. 

131.  MILLER'S,  CORN  MERCHANT'S,  AND  FARMER'S 
READY  RECKONER.  Second  Edition,  with  a  Price  List  of  Modern 
Flour-Mill  Machinery,  by  W.  S.  Hutton,  C.E.  2S. 

140.  SOILS,  MANURES,  AND  CROPS.    (Vol.  i.  Outlines  of 

Modern  Farming.)    By  R.  Scott  Burn.   Woodcuts.  2s. 

141.  FARMING  6-  FARMING  ECONOMY,  Notes,  Historical  and 

Practical,  on.  (Vol.  2.  Outlines  of  Modern  Farming.)  By  R.  Scott  Burn.  3«. 

142.  STOCK;   CATTLE,   SHEEP,   AND    HORSES.     (Vol.  3. 

Outlines  of  Modern  Farming.)   By  R.  Scott  Burn.  Woodcuts.   2s.  6d. 

145.  DAIRY,  PIGS,  AND  POULTRY,  Management  of  the.  By 

R.  Scott  Burn.   (Vol.  4.  Outlines  of  Modern  Farming.)  2s. 

146.  UTILIZATION    OF    SEWAGE,     IRRIGATION,  AND 

RECLAMATION  OF  WASTE  LAND.   (Vol.  5.  Outlines  of  Modern 
Farming.)   By  R.  Scott  Burn.   Woodcuts.   2s.  6d. 
\*  Nos.  140-1-2-5-6,  in  One  Vol.,  handsomely  half-bound,  entitled  "  Outlines  of 
Modern  Farming."   By  Robert  Scott  Burn.   Price  12s. 

177.  FRUIT  TREES,  The  Scientific  and  Profitable  Culture  of.  From 
the  French  of  Du  Breuil.  Revised  by  Geo.  Glenny.  187  Woodcuts.  3s.  6d.t 

198.  SHEEP;  THE  HISTORY,  SIR UCTURE,  ECONOMY,  AND 
DISEASES  OF.  By  W.  C.  Spooner,  M.R.V.C,  &c.  Fourth  Edition, 
enlarged,  including  Specimens  of  New  and  Improved  Breeds.  3s.  6d.t 

201.  KITCHEN  GARDENING  MADE  EASY,  By  George  M.  F. 

Glenny.    Illustrated,    is.  6d.t 

207.  OUTLINES  OF  FARM  MANAGEMENT,  and  the  OrganU 

zation  of  Farm  Labour.   By  R.  Scott  Burn.    2s.  6d.t 

208.  OUTLINES  OF  LANDED  ESTATES  MANAGEMENT, 
By  R.  Scott  Burn.  2s.  6d,t 

•»*  Nos.  207       208  in  One  Vol.,  handsomely  half  bound,  entitled  "Outlines  of 
Landed  Estates  and  Farm  Management."    By  R.  Scott  Burn.    Price  6^. 

The  %  indicates  that  these  vols,  may  be  had  strongly  bound  at  6d.  extra. 
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Agriculture,  Gardening,  etc.,  continued. 

209.  THE  TREE  PLANTER  AND  PLANT  PROPAGATOR. 

A  Practical  Manual  on  the  Propagation  of  Forest  Trees,  Fruit  Trees, 
Flowering  Shrubs,  Flowering  Plants,  &c.     By  Samuel  Wood.  2s4 

210.  THE  TREE  PRUNER,   A  Practical  Manual  on  the  Pruning  of 

Fruit  Trees,  including  also  their  Training  and  Renovation  ;  also  the  Pruning 
of  Shrubs,  Climbers,  and  Flowering  Plants.    By  Samuel  Wood.  2s.i: 
•»*  Nos.  209  <57<»  2IO  tn  One  Vol.y  handsomely  half-bound,  entitled  "The  Treh 
Planter,  Propagator,  and  Pruner."    By  Samuel  Wood.   Price  %s. 

218.  THE  HA  Y  AND  STRA  W  MEASURER  :  Being  New  Tables 
for  the  Use  of  Auctioneers,  Valuers,  Farmers,  Hay  and  Straw  Dealers,  &c. 
By  John  Steele.  Fourth  Edition.  2s. 

222.  SUBURBAN  FARMING.    The  Laying-out  and  Cultivation  of 

Farms,  adapted  to  the  Produce  of  Milk,  Butter,  and  Cheese,  Eggs,  Poultry, 
and  Pigs.    By  Prof.  John  Donaldson  and  R.  Scott  Burn.   3s.  6d.t 

'  231.  THE  ART  OF  GRAFTING  AND  BUDDING.    By  Charles 

Bal  iet.    With  Illustrations.    2s.  6d.i 

232.  COTTAGE  GARDENING;  or,  FJowers,  Fruits,  and  Vegetables 

for  Small  Gardens.    By  E.  Hobday,    is.  6d. 

233.  GARDEN  RECEIPTS.  Edited  by  Charles  W.  Quin.    is.  6d. 

234.  THE  KITCHEN   AND  MARKET  GARDEN.  Compiled 

by  C.  W.  Shaw,  Editor  of    Gardening  Illustrated."    3s. J 

23^^  DRAINING  AND  EMBANKING.  A  Practical  Treatise,  em- 
bodying the  most  recent  experience  in  the  Application  of  Improved  Methods. 
By  John  Scott,  late  Professor  of  Agriculture  and  Rural  Economy  at  the 
Royal  Agricultural  College,  Cirencester.    With  68  Illustrations,    is.  6d. 

240.  IRRIGATION  AND  WATER  SUPPLY.   A  Treatis^e  on  Water 

Meadows,  Sewage  Irrigation,  Warping,  &c. ;  on  the  Construction  of  Wells, 
Ponds,  and  Reservoirs  ;  and  on  Raising  Water  by  Machinery  for  Agricul- 
tural and  Domestic  Purposes.    By  Prof.  John  Scott.    With  34  lUus.  is.  6d. 

241.  FARM  ROADS,   FENCES,   AND    GATES.     A  Practical 

Treatise  on  the  Roads,  Tramways,  and  Waterways  of  the  Farm;  the 
Principles  of  Enclosures;  and  the  different  kinds  of  Fences,  Gates,  and 
Stiles.    By  Professor  John  Scott.    With  75  Illustrations,    is.  6d. 

242.  FARM  BUILDINGS.    A  Practical  Treatise  on  the  Buildings 

necessary  for  various  kinds  of  Farms,  their  Arrangement  and  Construction, 
including  Plans  and  Estimates.  By  Prof.  John  Scott.  With  105  Illus.  2s. 

243.  BARN  IMPLEMENTS  AND    MACHINES.     A  Practical 

Treatise  on  the  Application  of  Power  to  the  Operations  of  Agriculture  ;  and 
on  various  Machines  used  in  the  Threshing-barn,  in  the  Stock-yard,  and  in  the 
Dairy,  &c.  By  Prof.  J.  Scott.  With  123  Illustrations.  2s. 

244.  FIELD  IMPLEMENTS  AND  MACHINES.     A  Practical 

Treatise  on  the  Varieties  now  in  use,  with  Principles  and  Details  of  Con- 
struction, their  Points  of  Excellence,  and  Management.  By  Professor  John 
Scott.    With  138  Illustrations.  2s. 

245.  AGRICULTURAL  SURVEYING.     A  Practical  Treatise  on 

Land  Surveying,  Levelling,  and  Setting-out;  and  on  Measuring  and  Esti- 
mating Quantities,  Weights,  and  Values  of  Materials,  Prodi\ge,  Stock,  &c. 
By  Prof.  John  Scott.    With  62  Illustrations,    is.  6d. 
•4*  Nos.  239  to  245  in  One  Vol.,  handsomely  half-bound,  entitled  **The  Completb 
Text- Book  of  Farm  Engineering."    By  Professor  John  Scott.    Price  12s. 

250.  MEAT  PRODUCTION.  A  Manual  for  Producers,  Distributors, 
&c.    By  John  Ewart.    2s.  6d.t 

The  X  indicates  that  these  vols,  may  be  had  strongly  bound  at  6d.  extra. 
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MATHEMATICS,  ARITHMETIC,  ETC. 

32.  MATHEMATICAL  INSTRUMENTS,  a  Treatise  on;  Their 
Construction,  Adjustment,  Testing,  and  Use  concisely  Explained.  By  J.  F. 
Heather,  M.A.  Fourteenth  Edition,  revised,  with  additions,  by  A.  T. 
Walmisley,  M.I.C.E.,  Fellow  of  the  Surveyors'  Institution.  Original  Edi- 
tion, in  I  vol.,  Illustrated.  2s4  {^Just published. 
In  ordering  the  above,  be  careful  to  say,  "  Original  Edition  "  {No.  32),  to  distin- 
guish it  from  the  Enlarged  Edition  in  3  vols.  {Nos.  168-9-70.) 

76.  DESCRIPTIVE  GEOMETRY,  an   Elementary   Treatise  on; 

with  a  Theory  of  Shadows  and  of  Perspective,  extracted  from  the  French  of 
G.  MoNGE.  To  which  is  added,  a  description  of  the  Principles  and  Practice 
of  Isometrical  Projection.    By  J.  F.  Heather,  M.A.    "With  14  Plates.  2S. 

178.  PRACTICAL   PLANE   GEOMETRY :   giving   the  Simplest 

Modes  of  Constructing-  Figures  contained  in  one  Plane  and  Geometrical  Con- 
struction of  the  Ground.  By  ) .  F,  Heather,  M.A.  With  :  is  Woodcuts.  2S. 

83.  COMMERCIAL  BOOK-KEEPING,  With  Commercial  Phrases 

and  Forms  in  English,  French,  Italian,  and  German.  By  James  Haddon, 
M.A.,  Arithmetical  Master  of  King's  College  School,  London,    is.  6d. 

84.  ARITHMETIC,  a  Rudimentary  Treatise  on :  with  full  Explana- 

tions of  its  Theoretical  Principles,  and  numerous  Examples  for  Practice.  By 
Professor  J.  R.  Young.    Eleventh  Edition,    is.  6d. 
84*.  A  Key  to  the  above,  containing  Solutions  in  full  to  the  Exercises,  together 
with  Comments,  Explanations,  and  Improved  Processes,  for  the  Use  of 
Teachers  and  Unassisted  Learners.    By  J.  R.  Young,    is.  6d. 

85.  EQUATIONAL  ARITHMETIC,  applied  to  Questions  of  Interest, 

Annuities,  Life  Assurance,  and  General  Commerce  ;  with  various  Tables  by 
which  all  Calculations  may  be  greatl}'^  facilitated.   By  W.  Hipsley.  2s. 

86.  ALGEBRA,   the  Elements   of.     By  James   Haddon,  M.A. 

With  Appendix,  containing  miscellaneous  Investigations,  and  a  Collection 

of  Problems  in  various  parts  of  Algebra.  2s. 
86*.  A  Key  and  Companion  to  the  above  Book,  forming  an  extensive  repository  of 

Solved  Examples  and  Problems  in  Illustration  of  the  various  Expedients 

necessary  in  Algebraical  Operations.    By  J.  R.  Young,    is.  6d. 
88.  EUCLID,  The  Elements  of  ;  with  many  additional  Propositions 
go,    and  Explanatory  Notes :  to  which  is  prefixed,  an  Introductory  Essay  on 

Logic.    By  Henry  Law,  C.E.    2s.  6d.J 

***  Sold  also  sepai'ately,  viz.  : — 

88.  Euclid,  The  First  Three  Books.    By  Henry  Law,  C.E.    is.  6d. 

89.  Euclid,  Books  4,  5,  6,  11,  12.    By  Henry  Law,  C.E.    is.  6d. 

90.  ANALYTICAL    GEOMETRY  AND    CONIC  SECTIONS, 

By  James  Hann.    A  New  Edition,  by  Professor  J.  R.  Young.  2s.t 

91.  PLANE    TRIGONOMETRY,  the  Elements  of.    By  James 

Hann,  formerly  Mathematical  Master  of  King's  College,  London,    is.  6d. 

92.  SPHERICAL  TRIGONOMETRY,  the  Elements  of.    By  James 

Hann.    Revised  by  Charles  H.  Dowling,  C.E.  is. 
*»*  Or  with  "  The  Elements  of  Plane  Trigonometry,'^  in  One  Volume,  2S.  6d. 

93.  MENSURATION  AND  MEASURING.  With  the  Mensuration 

and  Levelling  of  Land  for  the  Purposes  of  Modern  Engineering.  By  T. 
Baker,  C.E.    New  Edition  by  E.  Nugent,  C.E.    Illustrated,    is.  6d. 

101.  DIFFERENTIAL  CALCULUS,  Elements  of  the.    By  W.  S.  B. 

Woolhouse,  F.R.A.S.,  &c.    is.  6d. 

102.  INTEGRAL  CALCULUS,  Rudimentary  Treatise  on  the.  By 

HoMERSHAM  Cox,  B.A.    Illustrated,  is. 

136.  ARITHMETIC,  Rudimentary,  for  the  Use  of  Schools  and  Self- 

Instruction.    By  James  Haddon,  M.A.    Revised  by  A.  Arman.    is.  6d. 

137.  A  Key  to  Haddon's  Rudimentary  Arithmetic.    By  A.  Arman.    is.  6d. 

1^^^  The  ±  indicates  that  these  vols,  may  be  had  strojigly  bound  at  6d.  extra. 
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Mathematics,  Arithmetic,  etc.,  continued. 

168.  DRAWING  AND  MEASURING  INSTRUMENTS.  Includ- 

ing — I.  Instruments  employed  in  Geometrical  and  Mechanical  Drawing, 
and  in  the  Construction,  Copying,  and  Measurement  of  Maps  and  Plans. 
II.  Instruments  used  for  the  purposes  of  Accurate  Measurement,  and  for 
Arithmetical  Computations.    By  J.  F.  Heather,  M.A.  Illustrated,   is.  6d 

169.  OPTICAL  INSTRUMENTS.    Including  (more  especially)  Tele- 

scopes, Microscopes,  and  Apparatus  for  producing  copies  of  Maps  and  Plans 
by  Photography.    By  T.  F.  Heather,  M.A.    Illustrated,    is.  6d. 

170.  SURVEYING  AND  ASTRONOMICAL  INSTRUMENTS. 

Including — I.  Instruments  Used  for  Determining  the  Geometrical  Features 
of  a  portion  of  Ground.  II.  Instruments  Employed  in  Astronomical  Observ  a- 
tions.   By  J.  F.  Heather,  M.A.    Illustrated,    is.  6d. 
The  above  three  volumes  form  an  enlargement  of  the  Author's  original  workj 
Mathematical  Instruments.^^    {See  No.  32  z'n  the  Series.), 

MATHEMATICAL  INSTRUMENTS.    By  J.  F.  Heather, 

169.  >  M.A.  Enlarged  Edition,  for  the  most  part  entirely  re-written.  The  3  Parts  as 

170.  ^  a  iove,  in  One  thick  Volume.  "With  numerous  Illustrations.  4s.  6d,t 

»58.  THE  SLIDE  RULE,  AND  HO IV  TO  USE  IT;  containing 

lull,  easy,  and  simple  Instructions  to  perform  all  Business  Calculations  with 
unexampled  rapidity  and  accuracy.  By  Charles  Hoare,  C.E.  Fifth 
Edition.    With  a  Slide  Rule  in  tuck  of  cover.    2s.  6d.t 

196.  THEORY  OF  COMPOUND  INTEREST  AND  ANNUI- 
TIES ;  with  Tables  of  Logarithms  for  the  more  Difficult  Computations  of 
Interest,  Discount,  Annuities,  &c.    By  F^dor  Thoman.    4s. t 

199.  THE  COMPENDIOUS  CALCULATOR  ;  or,  Easy  and  Concise 
Methods  of  Perforiring  the  various  Arithmetical  Operations  required  in 
Commercial  and  Business  Transactions  ;  together  with  Useful  Tables.  By 
D.  O'GoRMAN.  Twenty-sixth  Edition,  carefully  revised  by  C.  Norris.  3s., 
cloth  limp  ;  3s.  6d.,  strongly  half-bound  in  leather. 

204.  MATHEMATICAL  7L4^Z^  A,  for  Trigonometrical,  Astronomical, 
and  Nautical  Calculations ;  to  which  is  prefixed  a  Treatise  on  Logarithms, 
By  Henry  Law,  C.E.  Together  with  a  Series  of  Tables  for  Navigation 
and  Nautical  Astronomy.  By  Prof.  J.  R.  Young.  New  Edition.  4s. t 
204*.  LOGARITHMS.  With  Mathematical  Tables  for  Trigonometrical, 
Astronomical,  and  Nautical  Calculations.  By  Henry  Law,  M.Inst. C.E.  New 
and  Revised  Edition.  ( Forming  part  of  the  above  Work).  3s. 

221.  MEASURES,    WEIGHTS,  AND  MONEYS  OF  ALL  NA- 

TIONS,  and  an  Analysis  of  the  Christian,  Hebrew,  and  Mahometan 
Calendars.  By  W.  S.  B.  Woolhouse,  F.R.A.S.,  F.S.S.  Sixth  Edition.  2s.$ 

227.  MATHEMATICS  AS  APPLIED   TO   THE  CONSTRUC- 

TIVE  ARTS.  Illustrating  the  various  processes  of  Mathematical  Investi- 
gation, by  means  of  Arithmetical  and  Simple  Algebraical  Equations  and 
Practical  Examples.    By  Francis  Campin,  C.E.   Second  Edition.  3s.t 


PHYSICAL   SCIENCE,   NATURAL  PHILO- 
SOPHY, ETC. 

1.  CHEMISTRY,    By  Professor  George  Fownes,  F.R.S.  With 

an  Appendix  on  the  Application  of  Chemistry  to  Agriculture,  is. 

2.  NATURAL  PHILOSOPHY,  Introduction  to  the  Study  of.  By 

C.  ToMLiNsoN.    Woodcuts.    IS.  6d. 

6.  MECHANICS,  Rudimentary  Treatise  on.    By  Charles  Tom- 

LiNSON.    Illustrated,    is.  6d. 

7.  ELECTRICITY ;  showing  the  General  Principles  of  Electrical 

Science,  and  the  purposes  to  which  it  has  been  applied.    By  Sir  W.  Snow 
Harris,  F.R.S.,  &c.    With  Additions  by  R.  Sabine,  C.E.,  F.S.A.    is.  6d. 
7».  GALVANISM.    By  Sir  W.  Snow  Harris.    New  Edition  by 
Robert  Sabine,  C.E.,  F.S.A.    is.  6d. 

8.  MAGNETISM ;  being  a  concise  Exposition  of  the  General  Prin- 

ciples of  Magnetical  Science.    By  Sir  W.  Snow  Harris.   New  Edition, 

revised  by  H.  M.  Noad,  Ph.D.    With  165  Woodcuts.    3s.  6d.j:  

fip^  7  he  t  indicates  that  these  vols,  vtov  be  had  strongly  hounfl  at  6/i.  extra. 
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Physical  Science,  Natural  Philosophy,  etc.,  continued, 

11.  THE  ELECTRIC  TELEGRAPH ;  its  History  and  Progress; 

withDescriptionsof  some  of  the  Apparatus.  By  R.  Sabine,  C.E.,  F.S.A.  3s. 

12.  PNEUMATICS,  including  Acoustics  and  the  Phenomena  of  Wind 

Currents,  for  the  Use  of  Beginners  By  Charles  Tomlinson,  F.R.S. 
Fourth  Edition,  enlarged.    Illustrated,    is.  6d.  \_Just  published. 

72.  MANUAL  OF  THE  MOLLUSCA  ;  a  Treatise  on  Recent  and 
Fossil  Shells.  By  Dr.  S.  P.  Woodward,  A.L.S.  Fourth  Edition.  With 
Appendix  by  Ralph  Tate,  A.L.S.,  F.G.S.  With  numerous  Plates  and  300 
Woodcuts.     6s.  6d.    Cloth  boards,  7s.  6d. 

96.  ASTRONOMY.    By  the  late  Rev.  Robert  Main,  M.A.  Third 

Edition,  by  William  Thynne  Lynn,  B.A.,  F.R.A.S.  2s. 

97.  STATICS  AND  DYNAMICS,  the  Principles  and  Practice  of; 

embracing  also  a  clear  development  of  Hydrostatics,  Hydrodynamics,  and 
Central  Forces.    By  T.  Baker,  C.E.    Fourth  Edition,    is.  6d. 

138.  TELEGRAPH,  Handbook  of  the ;   a  Guide  to  Candidates  for 
Employment  in  the  Telegraph  Service.    By  R.  Bond.    3s. i 

173.  PHYSICAL  GEOLOGY,  partly  based  on  Major-General  Port- 

lock's  "Rudiments  of  Geology."  By  Ralph  Tate,  A.L.S. ,  &c.  Woodcuts.  2s. 

174.  HISTORICAL    GEOLOGY,   partly   based   on  Major-General 

Portlock's  "Rudiments."  By  Ralph  Tate,  A.L.S.,  &c.  Woodcuts.  2s.  6d. 
873  RUDIMENTARY  TREATISE  ON  GEOLOGY,  Physical  and 

&  Historical.  Partly  based  on  Major-General  Portlock's  "  Rudiments  of 
174.  Geology."  By  Ralph  Tate,  A.L.S.,  F.G.S.,  &c.  In  One  Volume.  4s.  6d.t 
183  ANIMAL  PHYSICS,  Handbook  of.    By  Dr.  Lardner,  D.C.L., 

&  formerly  Professor  of  Natural  Philosophy  and  Astronomy  in  University 

184.  College,  Lond.  With  520  Illustrations.   In  One  Vol.   7s.  6d.,  cloth  boards. 
^*  Sold  also  in  Two  Paris,  as  follows  : — 

183.  Animal  Physics.    By  Dr.  Lardner.    Part  I.,  Chapters  I.— VII.  4s. 

184.  Animal  Physics.    By  Dr.  Lardner.    Part  II.,  Chapters  VIII.— XVIII.  3s. 


FINE  ARTS. 

20.  PERSPECTIVE  FOR  BEGINNERS.  Adapted  to  Young 
Students  and  Amateurs  in  Architecture,  Painting,  &c.  By  George  Pyne.  2s. 

40  GLASS  STAINING,  AND  THE  ART  OF  PAINTING  ON 
GLASS.  From  the  German  of  Dr.  Gessert  and  Emanuel  Otto  From- 
berg.   With  an  Appendix  on  The  Art  of  Enamelling.    2s.  5d. 

69.  MUSIC,  A  Rudimentary  and  Practical  Treatise  on.  With 
numerous  Examples.    By  Charles  Child  Spencer.    2s.  6d. 

71.  PIANOFORTE,  The  Art  of  Playing  the.  With  numerous  Exer- 
cises &  Lessons  from  the  Best  Masters.  By  Charles  Child  Spencer.  is.6d. 
b9-7i.  MUSIC  ^  THE  PIANOFORTE,   In  one  vol.  Half  bound,  5s. 

181.  PAINTING  POPULARLY  EXPLAINED,  including  Fresco, 
Oil,  Mosaic,  Water  Colour,  Water-Glass,  Tempera,  Encaustic,  Miniature, 
Painting  on  Ivory,  Vellum,  Pottery,  Enamel,  Glass,  &c.  With  Historical 
Sketches  of  the  Progress  of  the  Art  by  Thomas  John  Gullick,  assisted  by 
John  Times,  F.S.A.    Fifth    Edition,  revised  and  enlarged.    5s. i 

186.  A  GRAMMAR  OF  COLOURING,  appHed  to  Decorative 
Painting  and  the  Arts.  By  George  Field.  New  Edition,  enlarged  and 
adapted  to  the  Use  of  the  Ornamental  Painter  and  Designer,  By  Ellis  A. 
Davidson.    With  two  new  Coloured  Diagrams,  &c.    3s. J 

246.  A  DICTIONARY  OF  PAINTERS,  AND  HANDBOOK  FQR 
PICTURE  AMATEURS  ;  including  Methods  of  Painting,  Cleaning,  Re- 
lining  and  Restoring,  Schools  of  Painting,  &c.  With  Notes  on  the  Copyists 
and  Imitators  of  each  Master.    By  Philippe  Daryl.    2s.  6d.J 

The  t  indicates  thai  these  vols,  may  be  had  strongly  bound  at  6d,  extra. 
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INDUSTRIAL  AND  USEFUL  ARTS. 

23.  BRICKS  AND  TILES,  Rudimentary  Treatise  on  the  Manufac- 
ture of.    By  E.  DoBSON,  M.R.I. B.A.    Illustrated,  354 

67.  CLOCKS,  WATCHES,  AND  BELLS,  a  Rudimentary  Treatise 
on.  By  Sir  Edmund  Bkckett,  LL.D.,  Q.C.  Seventh  Edition,  revised  and  en- 
larged.   4s.  6d.  limp  ;  5s.  6d.  cloth  boards. 

83**.  CONSTRUCTION  OF  DOOR  LOCKS.     Compiled  from  the 
Papers  of  A.  C.  Hobbs,  and  Edited  by  Charles  Tomlinson,  F.R.S.  2s.  6d. 
162.  THE  BRASS  FOUNDER'S    MANUAL;    Instructions  for 
Modelling,    Pattern-Making,    Moulding,    Turning,    Filing,  Burnishing, 
Bronzing,  &c.  With  copious  Receipts,  8cc.    By  Walter  Graham.  as.J 
205.  THE  ART  OF  LETTER  PAINTING  MADE  EASY.  By 

T.  G.  Badenoch.    Illustrated  with  12  full-page  Engravings  of  Examples,  is. 

215.  THE  GOLDSMITHS  HANDBOOK,  containing  full  Instruc- 
tions for  the  Alloying  and  Working  of  Gold.    By  George  E.  Gee,    3s. i 

225.  THE  SILVERSMITH'S  HANDBOOK,  containing  full  In- 
structions for  the  Alloying  and  Working  of  Silver.  By  George  E.  Gee.  ^s.t 
The  hvo  preceding  Works,  in  One  handsome  Vol.,  half-bou7td,  entitled  The 
Goldsmith's  &  Silversmith's  Complete  Handbook,''  -js. 

249.  THE  HALL-MARKING  OF  JEWELLERY  PRACTICALLY 
CONSIDERED.    By  George  E.  Gee.  as.? 

224.  COACH  BUILDING,  A  Practical  Treatise,  Historical  and 
Descriptive.    By  J.  W.  Burgess.    2s.  6d.4: 

235.  PRACTICAL  ORGAN  BUILDING.     By  W.  E.  Dickson, 

M.A.,  Precentor  of  Ely  Cathedral.   Illustrated.  2s.  6d.t 

262.  THE   ART   OF  BOOT  AND  SHOEMAKING,  including 

Measurement,  'Last-fitting,  Cutting-out,  Closing  and  Making.  By  John 
Bedford  Leno.    Numerous  Illustrations.    Second  Edition.    2s. + 

263.  MECHANICAL  DENTISTRY :  A  Practical  Treatise  on  the 

Construction  of  the  Various  Kinds  of  Artificial  Dentures,  with  Formulae, 
Tables,  Receipts,  &c.    By  Charles  Hunter.    Third  Edition.  33.$ 


MISCELLANEOUS  VOLUMES. 

36.  A  DICTIONARY  OF  TERMS  used  in  ARCHITECTURE, 
BUILDING,  ENGINEERING,  MINING,  METALLURGY,  ARCHAE- 
OLOGY, the  FINE  ARTS,  ^^c.  ByJoHNWEALE.  Fifth  Edition.  Revised 
by  Robert  Hunt,  F.R.S.    Illustrated.    5s.  limp  ;  6s.  cloth  boards. 

50.  THE  LAW  OF  CONTRACTS  FOR  WORKS  AND  SER- 
VICES.   By  David  Gibbons,    Third  Edition,  enlarged.    3s. t 
112.  MANUAL  OF  DOMESTIC  MEDICINE.    By  R.  Gooding, 

B.A.,  M.D.    A  Family  Guide  in  all  Cases  of  Accident 'and  Emergency.  2S.J 

112*.  MANAGEMENT  OF  HEALTH.    A  Manual  ot  Home  and 

Personal  Hygiene.    By  the  Rev.  James  Baird,  B.A.  is. 
150.  LOGIC,  Pure  and  Applied.     By  S.  H.  Emmens.     is.  6d. 

153.  SELECTIONS    FROM    LOCKE'S    ESSAYS    ON  THE 

HUMAN  UNDERSTANDING.    With  Notes  by  S.  H.  Emmens.  2s. 

154.  GENERAL  HINTS  TO  EMIGRANTS.  2s. 

157.  THE  EMIGRANTS  GUIDE   TO  NATAL,     By  Robert 

James  Mann,  F.R.A.S.,  F.M.S.    Second  Edition.    Map.  2s. 

193.  HANDBOOK    OF   FIELD   FORTIFICATION.     By  INfajor 

W.  W.  Knollys,  F.R.G.S.    With  163  Woodcuts.  35.* 

194.  THE  HOUSE  MANAGER  :  Being  a  Guide  to  Housekeeping. 

Practical  Cookery,  Pickling  and  Preserving,  Household  Work,  Dairy 
Management,  &c.    By  An  Old  Housekeeper.    3s.  6d.± 

194,  HOUSE  BOOK  {The).  Comprising:—!.  The  House  Manager. 
112  &    By  an  Old  Housekeeper.  II.  Domestic  Medicine.  By  R.  Gooding,  M.D. 
112*    III.  Management  of  Health.    By  J.  Baird.    In  One  Vol.,  half-bound,  6s. 

The  t  indicates  that  these  vols,  may  be  had  strongly  bound  at  6d.  extra. 
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EDUCATIONAL  AND  CLASSICAL  SERIES. 


HISTORY. 

I.  England,  Outlines  of  the  History  of;  more  especially  with 

t-eference  to  the  Origin  and  Progress  of  the  English  Constitution.  By 
William  Douglas  Hamilton,  F.S.A.,  of  Her  Majesty's  Public  Record 
Office.    4th  Edition,  revised.    5s.  ;  cloth  boards,  6s. 

5.  Greece,  Outlines  of  the  History  of;  in  connection  with  the 

Rise  of  the  Arts  and  Civilization  in  Europe.  By  W.  Douglas  Hamilton, 
of  University  College,  London,  and  Edward  Levien,  M.A.,  of  Balliol 
College,  Oxford.    2s.  6d. ;  cloth  boards,  3s.  6d. 

7.  Rome,  Outlines  of  the  History  of:  from  the  Earliest  Period 

to  the  Christian  Era  and  the  Commencement  of  the  Decline  of  the  Empire. 
By  Edward  Levien,  of  Balliol  College,  Oxford.  Map,  2s.  6d. ;  cl.  bds.  3s.  6d. 

9.  Chronology  of  History,  Art,  Literature,  and  Progress, 

from  the  Creation  of  the  World  to  the  Present  Time.  The  Continuation  by 
W.  D.  Hamilton,  F.S.A.    3s. ;  cloth  boards,  3s.  6d. 

50.  Dates  and  Events  in  English  History,  for  the  use  of 

Candidates  in  Public  and  Private  Examinations.    By  the  Rev.  E.  Rand.  is.. 


ENGLISH  LANGUAGE  AND  MISCELLANEOUS. 

11.  Grammar  of  the  English  Tongue,  Spoken  and  Written. 

With  an  Introduction  to  the  Study  of  Comparative  Philology.  By  Hydb 
Clarke,  D.C.L.  Fourth  Edition,  is.  6d. 
I!*.  Philology  :  Handbook  of  the  Compnrative  Philology  of  English, 
Anglo-Saxon,  Frisian,  Flemish  or  Dutch,  Low  or  Piatt  Dutch,  High  Dutch 
or  German,  Danish,  Swedish,  Icelandic,  Latin,  Italian,  French,  Spanish,  and 
Portuguese  Tongues.    By  Hyde  Clarke,  D.C.L.  is. 

12.  Dictionary  of  the  English   Language,  as  Spoken  and 

Written.  Containing  above  100,000  Words.  By  Hyde  Clarke,  D.C.L. 
3s.  6d. ;  cloth  boards,  4s.  6d.  ;  complete  with  the  Grammar,  cloth  bds.,  5s.  6d. 

48.  Composition   and   Punctuation,  familiarly  Explained  for 

those  who  have  neglected  the  Study  of  Grammar.  By  Justin  Brenan. 
17th  Edition,    is.  6d. 

49.  Derivative  Spelling-Book :  Giving  the  Origin  of  Every  Word 

from  the  Greek,  Latin,  Saxon,  German,  Teutonic,  Dutch,  French,  Spanish, 
and  other  Languages  ;  with  their  present  Acceptation  and  Pronunciation. 
By  J.  RowBOTHAM,  F.R.A.S.    Improved  Edition,    is.  6d. 

51.  The  Art  of  Extempore  Speaking  :  Hints  for  the  Pulpit,  the 

Senate,  and  the  Bar.  By  M.  Bautain,  Vicar- General  and  Professor  at  the 
Sorbonne.  Translated  from  the  French,  8tli  Edition,  carefully  corrected.  2s.  6d. 

52.  Mining  and  Quarrying,  with'  the  Sciences  connected  there- 

with. First  Book  of,  for  Schools.  By  J.  H.  Collins,  F.G.S.,  Lecturer  to 
the  Miners'  Association  of  Cornu'all  and  Devon,  is. 

53.  Places  and  Facts  in  Political  and  Physical  Geography, 

for  Candidates  in  Examinations.    By  the  Rev.  Edgar  Rand,  B.A.  is. 

54.  Analytical  Chemistry,  Qualitative  and  Quantitative,  a  Course 

of.  To  which  is  prefixed,  a  Brief  Treatise  upon  Modern  Chemical  Nomencla- 
ture and  Notation.    By  Wm.  W  .  Pink  and  George  E.  Webster.  2s. 

THE   SCHOOL   MANAGERS'   SERIES  OF  READING 

BOOKS, 

Edited  by  the  Rev.  A.  R.  Grant,  Pvcctor  of  Hitcham,  and  Honorary  Canon  of  Ely; 
formerly  H.M.  Inspector  of  Schools. 
Introductory  Primer,  2>d. 

s.  d.  t.  d. 

First  Standard  ,  ,06  Fourth  Standahd  .  ,  .12 
Second      „  .      .    o  10       Fifth  „  .      ,      .    x  6 

Third       „  ..so      Sixth  „  ...    1  6 

Lessons  from  the  Bible.    Part  I.    Old  Testament,  is. 
Lessons  from  the  Bible.    Part  II.    New  Testament,  to  which  is  added 
The  Geography  of  the  Bible,  for  very  young  Children.    By  Rev.  C. 
Thornton  Forster.    is.  2d.         Or  the  Two  Parts  in  One  Volume.  2s. 
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FRENCH. 

24.  French  Grammar.    With  Complete  and  Concise  Rules  on  the 

Genders  of  French  Nouns.    By  G.  L.  Strauss,  Ph.D.    is.  6d. 

25.  French-English  Dictionary.    Comprising  a  large  number  of 

New  Terms  used  in  Engineering,  Mining,  &c.    By  Alfred  Elvves.    is.  6d. 

26.  English-French  Dictionary.    By  Alfred  Elwes.  2s. 
25,26.  French  Dictionary  (as  above).    Complete,  in  One  VoL,  3s.; 

cloth  boards,  3s.  6d.         Or  with  tne  Grammar,  cloth  boards,  4s.  6d. 

47.  French  and  English  Phrase  Book  :  containing  Intro- 
ductory Lessons,  with  Translations,  several  Vocabularies  of  Words,  a  Col- 
lection of  suitable  Phrases,  and  Easy  Familiar  Dialogues,    is.  6d. 


GERMAN. 

39.  German  Grammar.     Adapted  for  English  Students,  from 

Heyse's  Theoretical  and  Practical  Grammar,  by  Dr.  G.  L.  Strauss,    is.  6d. 

40.  German  Reader :  A  Series  of  Extracts,  carefully  culled  from  the 

most  approved  Authors  of  Germany ;  with  Notes,  Philological  and  Ex- 
planatory.   By  G.  L.  Strauss,  Ph.D.  is. 

45-43.  German  Triglot  Dictionary.    By  N.  E.  S.  A.  Hamilton. 

In  Three  Parts.  Part  I.  German-French-English.  Part  II.  English-Ger- 
man-French.   Part  III.  French-German-English.     3s.,  or  cloth  boards,  4s. 

41-43  German  Triglot  Dictionary  (as  above),  together  with  German 
&  39.     Grammar  (No.  39),  in  One  Volume,  cloth  boards,  5s. 


ITALIAN. 

27.  Italian  Grammar,  arranged  in  Twenty  Lessons,  with  a  Course 

of  Exercises.    By  Alfred  Elwes.    is.  6d. 

28.  Italian  Triglot  Dictionary,  wherein  the  Genders  of  all  the 

Italian  and  French  Nouns  are  carefully  noted  down.  By  Alfred  Elwes. 
Vol.1.  Italian-English-French.    2s.  6d. 

30.  Italian    Triglot    Dictionary.     By  A.  Elwes.     Vol.  2. 

English-French-Italian.    2S.  6d. 

32.  Italian  Triglot  Dictionary.    By  Alfred  Elwes.   Vol.  3. 

French-Italian-English.    2S.  6d. 

28,30,  Italian  Triglot  Dictionary  (as  above).    In  One  VoL,  7s.  6d. 

32.     Cloth  boards. 

SPANISH  AND  PORTUGUESE. 

34.  Spanish  Grammar,  in  a  Simple  and  Practical  Form.  With 

a  Course  of  Exercises.    By  Alfred  Elwes.    is.  6d. 

35.  Spanish-English  and  English-Spanish  Dictionary. 

Including  a  large  number  cf  Technical  Terms  used  in  Mining,  Engineering,  &c., 
with  the  proper  Accents  and  the  Gender  of  every  Noun.  By  Alfred  Elwes. 
4s.  ;  cloth  boards,  5s.  Or  with  the  Grammar,  cloth  boards,  6s. 

55,  Portuguese  Grammar,  in   a  Simple  and  Practical  Form. 

With  a  Course  of  Exercises.    By  Alfred  Elwes.    is.  6d. 

56.  Portuguese- English  and   English-Portuguese  Dic- 

tionary. Including  a  large  number  of  Technical  Terms  used  in  Mimng, 
Engineering,  &c.,  with  the  proper  Accents  and  the  Gender  of  every  Noun. 
By  Alfred  Elwes.  5s.;  cloth  boards,  6s.  %*  Or  with_the  Grammar, 
cloth  boards,  7s. 

HEBREW. 
46*,  Hebrew  Grammar.   By  Dr.  Bresslau.    is.  6d. 
44.  Hebrew  and  Er>glish  Dictionary,  Biblical  and  Rabbinical; 

containing  the  Hebrt  and  Chaldee  Roots  of  the  Old  Testament  Post- 
Rabbinical  Writings.  By  Dr.  Bresslau.  6s. 

46.  English  and  Hebrew  Dictionary.    By  Dr.  Bresslau.  3S; 
44,46.  Hebrew  Dictionary  (as  above),  in  Two  Vols.,  complete,  with 
46*.     the  Grammar,  cloth  boards,  i2s^  — 
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LATIN. 

19.  Latin  Grammar.    Containing  the  Inflections  and  Elementary 

Principles  of  Translation  and  Construction.  By  the  Rev.  Thomas  Goodwin, 
M.A.,  Head  Master  of  the  Greenwich  Proprietary  School,   is.  6d. 

20.  Latin-English  Dictionary.  By  the  Rev.  Thomas  Goodwin, 

M.A.    2s.  J  J 

22.  English-Latin  Dictionary;  together  with  an  Appendix  of 

French  and  Italian  Words  which  have  their  origin  from  the  Latin.    By  the 
Rev.  Thomas  Goodwin,  M.A.    is.  6d. 
2o,22,  Latin  Dictionary  (as  above).    Complete  in  One  Vol.,  3s.  6d. 
cloth  boards,  4s.  6d.    %*  Or  with  the  Grammar,  cloth  boards,  5s.  6d. 
LATIN  CLASSICS.    With  Explanatory  Notes  in  English. 

1.  Latin  Delectus.    Containing  Extracts  from  Classical  Authors, 

with  Genealogical  Vocabularies  and  Explanatory  Notes,  by  H.  Young,  is.  6d. 

2.  Csesaris  Commentarii  de  Bello  Gallico.  Notes,  and  a  Geographical 

Register  tor  the  Use  of  Schools,  by  H.  Young.  2S. 

3.  Cornelius  Nepos.    With  Notes.    By  H.  Young,  is. 

4.  Virgilii  Maronis  Bucolica  et  Georgica.  With  Notes  on  the  Buco- 

lics by  W.  RusHTON,  M.A.,  and  on  the  Georgics  by  H.  Young,    is.  6d. 
$.  Virgilii  Maronis  ^neis.    With  Notes,  Critical  and  Explanatory, 
by  H.  Young.    New  Edition,  revised  and  improved    With  copious  Addi- 
tional Notes  by  Rev,  i  .  H.  L.  Leary,  D.C.L.,  formerly  Scholar  of  Brasenose 
College,  Oxtord.  3s. 

5*  Tart  i.    Books  i.— vi.,  is.  6d. 

 Part  2.    Books  vii.— xii.,  2S. 

6.  Horace;  Odes,  Epode,  and  Carmen  Sseculare.    Notes  by  H. 

Young,    is.  td. 

7.  Horace;  Satires,  Epistles,  and  Ars  Poetica.  Notes  by  W.  Brown- 

RiGG  Smith,  M.A.,  F.R.G.S.    is.  6d. 

8.  Sallustii  Crlspi  Catalina  et  Bellum  Jugurthinum,  Notes,  Critical 

and  Explanatory,  by  W.  M.  Donne,  B.A.,  Trin.  Coll.,  Cam.    is.  6d. 

9.  Terentil  Andria  et  Heautontimorumenos.    With  Notes,  Critical 

and  Explanatory,  by  the  Rev.  James  Davies,  M.A.    is.  6d. 

10.  Terentii  Adelphi,  Hecyra,  Phormio.  Edited,  with  Notes,  Critical 

and  Explanatory,  by  the  Rev.  James  Davies,  M.A.  2s. 

11.  Terentii  Eunuchus,  Comoedia.  Notes,  by  Rev.  J.  Davies,  M.A. 

IS.  6d, 

12.  Ciceronis  Oratio  pro  Sexto  Roscio  Amerino.    Edited,  with  an 

Introduction,  Analysis,  and  Notes,  Explanatory  and  Critical,  by  the  Rev. 
James  Davies,  M.A.    is.  6d. 

13.  Ciceronis  Orationes  in   Catilinam,  Verrem,  et  pro  Archia. 

With  Introduction,  Analysis,  and  Notes,  Explanatory  and  Critical,  by  Rev. 
T.  H.  L.  Leary,  D.C.JL.  formerly  Scholar  of  Brasenose  College,  Oxford. 
IS.  6d. 

14.  Ciceronis  Cato  Major,  Lselius,  Brutus,  sive  de  Senectute,  de  Ami- 

citia,  de  Claris  Oratoribus  Dialog!.  With  Notes  by  W.  Brownrigg  Smith, 
M.A.,  F.R.G.S.  2S. 

16.  Livy  :  History  of  Rome.  Notes  by  H,  Zoung  and  W.  B.  Smith, 

M.A.    Part  i.   Books  i.,  li.,  is.  6d. 
16*.  Part  2.    Books  iii.,  iv.,  v.,  is.  6d. 

17.  — —         Part  3.    Books  xxi.,  xxii.,  is.  6d. 

19.  Latin  Verse  Selections,  trom  Catullus,  Tibullus,  Propertius, 

and  Ovid.  Notes  by  W.  B.  Donne,  M.A.,  Trinity  College,  Cambridge.  2s. 

20.  Xatin  Prose  Selections,  trom  Varro,  Columella,  Vitruvius, 

Seneca,  t^uintilian,  Elorus,  Velleius  Paterculus,  Valerius  Maximus  Sueto- 
nius, Apuleius,  &c.   Notes  by  W.  B.  Donne,  M.A.  2s. 

21.  Juvenalis  Satirae.    With  Prolegomena  and  Notes  by  T.  H.  S. 

EscoTT,  B.A.,  L,ecturer  on  Logic  at  King's  College,  London.  2S. 
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GREEK, 

14.  Greek  Grammar,  in  accordance  with  the  Principles  and  Philo 
logical  Researches  of  the  most  eminent  Scholars  of  cur  own  day.  By  Hans 
Claude  Hamilton,    is.  6d. 

15,17.  Greek  Lexicon.  Containing  all  the  Words  in  General  Use,  with 
their  Significations,  Inflections,  and  Doubtful  Quantities.  By  Henry  R. 
Hamilton.  Vol.  i.  Greek-English,  2s.  6d. ;  Vol.  2.  English-Greek,  2s.  Or 
the  Two  Vols,  in  On*^,  4s.  6d. ;  cloth  boards,  5s. 

14,15.  Greek  Lexicon  (as  above).    Complete,  with  the  Grammar,  in 

17.  One  Vol.,  cloth  boards,  6s. 

GREEK  CLASSICS.    With  Explanatory  Notes  in  English. 
I.  Greek  Delectus.    Containing  Extracts  from  Classical  Authors, 

with  Genealogical  Vocabularies  and  Explanatory  Notes,  by  H.  Young.  New 
Edition,  with  an  improved  and  enlarged  ^Supplementary  Vocabulary,  by  John 
Hutchison,  M.A.,  of  the  High  School,  Glasgow,    is.  6d. 

2,  3.  Xenophon's  Anabasis;  or,  The  Retreat  of  the  Ten  Thousand. 

Notes  and  a  Geographical  Register,  by  H.  Young.  Part  i.  Books  i.  to  iii., 
IS,    Part  2.  Books  iv.  to  vii.,  is. 

4.  Lucian's  Select  Dialogues.    The  Text  carefully  revised,  witt 

Grammatical  and  Explanatory  Notes,  by  H.  Young,    is.  6d. 
5-12.  Homer,  The  Works  of.    According  to  the  Text  of  Baeumlein. 

With  Notes,  Critical  and  Explanatory,   drawn  from  the  best  and  latest 
Authorities,  with  Preliminary  Observations  and  Appendices,  by  T.  H.  L. 
Learv,  M.A.,  D.C.L. 
The  Iliad:        Parti.  Books  i.  to  vi.,  is.  6d.       Part  3.  Books  xiii,  to  xviii.,  is.  6d, 
Part  2.  Books  vii.  to  xii.,  IS.  6d.      Part  4.  Books  xix.  to  xxiv.,  is.  6d. 
The  Odyssey:  Part  i.  Books  i.  to  vi.,  is.  6d        Part  3.  Books  xiii.  to  xviii.,  is.  6d, 
Part  2.  Books  vii.  to  xii.,  IS.  6d.      Part  4.  Books  xix.  to  xxiv.,  and 

Hymns,  2S. 

13.  Plato's  Dialogues :  The  Apology  of  Socrates,  the  Crito,  and 

the  Phaedo.   Erom  the  Text  of  C.  F.  Hermann.  Edited  with  Notes,  Critical 
and  Explanatory,  by  the  Rev.  James  Davies,  M.A.  2s. 
14-17.  Herodotus,  The  History  of,  chiefly  alter  the  Text  of  Gaisford. 

With  Preliminary  Observations  and  Appendices,  and  Notes,  Critical  and 
Explanatory,  by  T.  H.  L.  Leary,  M.A.,  D.C.L. 

Part  I.    Books  i.,  ii.  (The  Clio  and  Euterpe),  2S. 

Part  2.    Books  iii.,  iv.  (The  Thalia  and  Melpomene),  2S. 

Part  3.    Books  v. -vii.  (The  Terpsichore,  Erato,  and  Polymnia),  2S. 

Part  4.    Books  viii.,  ix.  (The  Urania  and  Calliope)  and  Index,  is.  6d. 

18.  Sophocles:  GEdipus  Tyrannus.    Notes  by  H.  Young,  is. 

20.  Sophocles:  Antigone.    From  the  Text  of  Dindorf.  Notes, 

Critical  and  Explanatory,  by  the  Rev.  John  Milner,  B.A.  2S. 

23.  Euripides  :  Hecuba  and  Medea.  Chiefly  from  the  Text  of  Din- 
dorf. With  Notes,  Critical  and  Explanatory, 'by  W.  Brovvnrigg  Smith, 
M.A.,  F.R.G.S.   IS.  6d. 

26.  Euripides:  AUestis.    Chiefly  from  the  Text  of  Dindorf.  With 

Notes,  Critical  and  Explanatory,  by  John  Milner,  B.A.    is.  6d. 

30.  ^schylus  :  Prometheus  Vinctus  :  The  Prometheus  Bound.  From 
the  Text  of  Dindorf.  Edited,  with  English  Notes,  Critical  and  Explanatory, 
by  the  Rev.  James  Davies,  M.A.  is. 

32.  ^schylus:  Septem  Contra  Thebes:  The  Seven  against  Thebes. 
From  the  Text  of  Dindorf.  Edited,  with  English  Notes,  Critical  and  Ex- 
planatory, by  the  Rev.  James  Davies,  M.A.  is. 

40.  Aristophanes :  Acharnians.  Chiefly  from  the  Text  of  C.  H. 
Wfise.    With  Notes,  by  C.  S.  T.  Townshend,  M.A.    is.  6d. 

41  Thucydides:  History  of  the  Peloponnesian  War.    Notes  by  H. 

Young.    Book  1.    is.  6d.  j  t  ^ 

42  Xenophon's  Panegyric  on  Agesilaus.  Notes  and  Intro- 
duction by  Ll.  F.  w.  Jewitt.  IS.  6d.  . 

4^  Demosthenes.  The  Oration  on  the  Crown  and  the  Philippics, 
With  English  Notes.  By  Rev.  T.  H.  L.  Leary,  P.C.L.,  formerly  Scholar  oi 
Brasenose  College,  Oxford,    is.  6d.  
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